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FOREWORD 


This  technical  report  represents  the  results  achieved  by  Federal 
Electric  Corporation,  Paramus ,  New  Jersey  in  conducting  a  study  and  in¬ 
vestigation  of  Design  Criteria  For  Systems  Effectiveness,  The  study  was 
performed  under  Contract  AF30(602)-l»062,  Project  5519,  Task  55190?  during 
the  period  from  March  1966  through  April  196?, 

This  project  vas  performed  under  the  overall  guidance  of  C,  Butler, 
Manager  of  the  Equipment  and  Systems  Evaluation  Branch  of  the  Engineering 
and  Support  Services  Division.  The  study  was  supervised  by  R.  F. 

Tomraaney,  Supervisor  of  the  Analysis  and  Development  Section.  The  Federal 
Electronic  project  engineer  was  D.  R.  Sartor;  principal  technical  con¬ 
tributors  were  W.  J„  Robbins  and  A.  Castellon. 

The  project  engineer  was  Anthony  Coppola,  Some  Air  Development  Center, 
IMERS,  Griffiss  Air  Force  Base,  N.Y,  13UU0. 

This  technical  report  has  been  reviewed  by  the  Foreign  Disclosure 
Policy  Office  (FHLI).  It  is  not  releasable  to  the  Clearinghouse  for 
Federal  Scinetific  and  Technical  Information  because  it  contains  informa¬ 
tion  embargoed  from  release  to  Sino-Roviet  Bloc  Countries  by  AFR  100-10 
and  AFRCM  200-2  "Strategic  Trade  Control  Program." 

This  technical  report  has  been  reviewed  and  is  approved. 


Approved: 

ANTHONY  COPPOLA 

Chief,  System  Effectiveness  fy  Support  Section 
Reliability  Branch 
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ABSTRACT 


The  achievement  of  optimum  Systems  Effectiveness  In  the  operational 
environment  is  dependent  on  the  proper  consideration  and  implemen¬ 
tation  of  a  number  of  events,  starting  from  the  very  conception  of  the 
system  end  proceeding  through  the  acceptance  of  the  system  in  the 
f'tid.  A  n-ed  existed  for  the  development  of  an  organized  approach 
which  could  be  used  as  th®  basis  for  ensuring  that  these  events  are  ad¬ 
equately  considered  and  performed  on  a  timely  basis. 

The  study  described  herein  was  undertaken  for  the  purpose  of  identify¬ 
ing  those  events  which  influence  Systems  Effectiveness  and  the  deter¬ 
mination  of  the  relationships  of  these  events.  This  information  was 
organized  in  a  manner  which  provides  cognizant  personnel  with  the 
criteria  necessary  for  achieving  optimum  Systems  Effectiveness. 

Major  emphasis  was  placed  on  criteria  relating  to  the  design  of  sys¬ 
tems  since  this  is  the  area  in  which  the  majority  of  events  influenc¬ 
ing  Systems  Effectiveness  musi  be  implemented.  However,  events 
associated  with  system  development,  production  and  acceptance  were 
also  considered  since  they  have  a  direct  impact  on  operational  effect¬ 
iveness. 

An  integral  part  of  this  report  »s  the  Requirements  for  a  Systems  Effect¬ 
iveness  Program.  These  requirements,  based  on  the  entire  Systems  Ef¬ 
fectiveness  study,  provide  uniform  criteria  for  development  of  Systems 
Effectiveness  Programs  end  provide  a  model  for  the  preparation  of  Sys¬ 
tems  Effectiveness  Program  Plans. 
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REQUIREMENTS  FOR  A  SYSTEMS  EFFECTIVENESS  PROGRAM 


1.  Tlie  objectives  of  Contract  AF30 (602)  -4062  v:s rs  the  determination  of 
the  disciplines  related  to  system  effectiveness,  the  categorisation  of 
environmental  influences  on  system  effectiveness,  and  the  provision  of 

a  nods!  system  effectiveness  plan.  RADC-TR-67-27S,  the  final  report  of  the 
contract,  provides  the  following', 

a,  A  delineation  of  14  disciplines  which  influence  system  effectiveness 
and  the  establishment  of  ’"espcTisibilities  for  these  disciplines  arong  the 
various  functional  activities  of  an  engineering  agency.  The  report  presents 
a  further  delineation  of  particular  tasks  to  be  performed  in  each  discipline 
by  each  functional  activity  and  provides  priorities  and  scheduling  guidance. 

b.  A  delineation  of  the  natural  and  man-made  environmental  factors 
affecting  system  effectiveness  and  a  method  for  selecting  the  significant 
factors  tor  a  specified  system.  Further,  the  detrimental  effects  of  the, 
factors  are  described. 

c.  A  model  system  effectiveness  program  plan  which  neither  assumes 
nor  precludes  the  specification  of  quantitative  system  effectiveness 
requirements. 

2.  Use  report,  therefore,  meets  the  objectives  of  the  contract  and  provides 
a  basic  reference  document  for  system  managers.  The  evaluator  believes  the 
report  will  be  of  great  value  in  guiding  the  efforts  of  system  project 
officers  and  their  industrial  counterparts,  providing  a  framework  for 
assuring  the  consideration  of  all  factors  pertinent  to  the  effectiveness  of  the 
systems  under  their  responsibility. 

3.  It  must  be  noted,  however,  that  the  report  deals  only  with  ground 
electronic  systems,  and  is  nonquantitative  in  its  treatment.  Subsequent 
studies  will  extend  the  scope  of  coverage  and  will  px'ovide  the  quantitative 
relationships  between  the  identified  factors  and  system  effectiveness, 

ANTHONY  COPPOLA 

Chief,  System  Effectiveness  5  Support  Section 
Reliability  Branch 


SECTION  I 
INTRODUCTION 


1.  OBJECTIVE 

The  object!  v«  of  this  study  w«  foe  development  of  an  organized  approach ., 
which  ecusd  be  u**d  by  planner*  as  4  designers,  Per  the  purpose  of  optimizing  System*  Ef¬ 
fectiveness  of  pound  electronic  equipment  end  systems.  Hits  required  ptditnn»;  develop¬ 
ment  dfcrt  associated  with  systems  effectiveness  design  criteria  end  resulted  in  She  fermufa- 
tson  of  a  document  enfftfod,  BRa£|ufrarnenfe  for  a  Systems  Effectiveness  Propam.0  This  cb c~ 
vm&nt  provides  uniform  criteria  for  the  development  of  Systems  Effect ?v%ma,5r,  Programs  as 
well  as  guidelines  for  preparing  Systems  Effectiveness  Pro^em  Plans, 

In  meeting  fog  objective,  federal  Bectric  Corporation  answered  Sfw  follaw* 

itt§  quesHcm: 

1.  Which  specific  Abilities  aid  specific  events  (Su bob's H ties  end 
Related  factors)  should  system  planners  and  system  designers  focus  their  primary  atten¬ 
tion  on  during  the  system  development  cycle? 

2.  Where  should  foe  abilities  and  everts  bo  treated? 

3.  What  order  of  importance  should  be  followed  in  treat¬ 
ing  these  events? 

4.  Whan  should  the  specific  events  be  treated? 

5.  How  can  Systems  Effectiveness  be  improved? 

6.  What  Environments  (natural  end  induced)  affect  Systems 

Effectiveness? 

7.  Haw  do  Environments  affect  Systems  Effectiveness? 

The  purpose  of  the  analysts  of  abilities,  events,  and  environments  was  t© 
provide  the  system  pioneers  and  designers  with  a  means:  i)  of  identifying  the  abilities 
erd  related  events  that  Influence  Systems  Effectiveness  and  the  environmental  proems 
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associated  with  systems;  2}  to  determine  relationships  between  obi'lfies  in  the  context  of  a 
typical  system  development  organization  and  to  provide  knowledge  of  environmental  condi¬ 
tions  and  their  affects  on  system  performance;  3)  to  develop  the  requirements  for  o  Systems 
Effectiveness  Man  which  will  ensure  Improvement  in  Systems  Effectiveness;  and  4)  to  indi¬ 
cate  which  environmental  effects  should  be  design  controlled  preparatory  to  final  system 
design  er,d  implementation. 

2.  SCOPE 

It  is  conceivable,  at  present,  to  specify  and  to  quantitatively  predict  ef¬ 
fectiveness  for  some  types  of  Air  Force  Systems ,  however,  design  criteria  to  ensure  on  ac¬ 
ceptable  level  of  Systems  Effectiveness  have  rot  been  available  up  to  the  present.  This 
study  resumed  in  the  development  of  an  integrated  approach  to  Systems  Effectiveness  for 
ground  electronic  systems.  Systems  Effectiveness  was  viewed  os  a  dependent  function  of 
Constituent  Abilities,  Subabifitles,  Related  Factors,  and  environmental  core  (derations. 

The  scope  of  effort  did  not  provide  for  the  treatment  of  cost  effectiveness,  although  cost 
effectiveness  must  be  a  consideration  in  the  total  evaluation  of  a  system. 

After  evaluatii-g  the  input  required  for  the  study.  Federal  Electric  Corpor¬ 
ation  obtained  data  on  the  following  types  of  operating  ground  electronic  systems:  Commun¬ 
ication,  Radar,  Computer,  and  Missile  Support.  The  program  was  restricted  to  a  study  of 
these  types  of  systems.  Some  of  the  operating  systems  from  which  systems  effectiveness  data 
were  collected  were:  465L  Strategic  Air  Commend  Control  System;  486L  Mediterranean 
Communication  System;  Western  Test  Range;  and  Cepe  Kennedy  Merritt  Island  Launch  Area 
(Instrumentation  end  Support  Services), 

Federal  Electric  Corporation  also  obtained  a  limited  omeunt  of  systems 
effectiveness  data  from  contractors  with  responsibility  for  other  ground  electronic  systems. 
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SECTION  !! 

TECHNICAL  DISCUSSION 


I .  INTRODUCTION 

This  section  of  the  report  contains  c  description  of  the  results  of  the  study, 
investigation,  and  analysis  leading  to  the  development  of  criteria  and  guidelines  for  Sys¬ 
tems  Effectiveness ,  Data  inputs  were  selected  to  provide  the  most  meaningful  systems  ef¬ 
fectiveness  outputs.  Information  was  obtained  from  two  major  sources,  technical  litera¬ 
ture  appropriate  to  Systems  Effectiveness  and  a  systems  effectiveness  Reid  survey.  The 
field  survey  data  were  user  data  obtained  from  personnel  who  have  had  responsibility  for 
operating  systems.  The  survey  included  form  completion  as  well  as  personal  interviews 
with  operating  personnel .  These  survey  data  reflected  actual  system  problems  that  occur 
daily  and  result  in  reduced  Systems  Effectiveness. 

The  approach  used  in  this  study  v>  os  to  proceed  from  the  actual  problems 
in  the  field  (substantiated  by  data)  to  development  of  criteria  and  guidelines  to  prevent 
or  minimize  the  adverse  affect  of  these  problems  on  Systems  Effectiveness.  Based  on  the 
(Biolysis  mid  evaluation  of  technical  literature  and  field  data,  criteria  and  guidelines  were 
formulated  for  systems  effectiveness  improvement. 

The  investigation  and  results  described  In  this  section  of  the  report  were 
used  at  an  input  in  the  development  of  Requirements  for  a  Systems  Effectiveness  Program 
which  contains  uniform  criteria  and  guidelines  that  should  be  applied  in  the  development 
of  a  Systems  Effectiveness  Program  and  a  Systems  Effectiveness  Program  Plan. 
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2. 


DETERMINATION  OF  SYSTEMS  EFFECTFVBMESS  DATA  INPUTS 


During  preliminary  investigation  of  systems  effectiveness  dure  sources, 
technical  literature  and  data  on  operating  systems  were  evaluated.  The  preliminary 
evaluation  of  these  data  resulted  in  the  following  conclusions: 

t .  An  extensive  literature  search  would  be  necessary  to  locate  ap¬ 
plicable  information  and  data. 

2.  The  operating  system  data  hod  to  be  user  oriented. 

3.  A  special  form  would  have  to  be  developed  specifically  for  the 
collection  of  systems  effectiveness  user  data. 

4.  Personal  follow-up  (interviews  with  personnel  who  completed  a 
systems  effectiveness  form)  would  be  needed  to  supplement  the  user  data  to  be  collected 
by  means  of  the  new  form. 

5.  The  approach  to  be  used  during  the  study  had  to  permit  tracing 
back  from  factors  (based  on  user  data)  that  cause  systems  ineffectiveness  to  events  that 
will  prevent  these  factors  from  occurring. 

a.  .  Technical  Literature  Search 

The  literature  search  began  early  in  the  program  concurrent  with 
development  of  the  Systems  Effectiveness  Survey  Form.  The  literature  search  was  conducted 
to  supplement  the  results  of  a  systems  effectiveness  survey  which  was  conducted  later  In  the 
program. 

Sources  of  technical  literature  included  s?jch  documents  as  the  Weap¬ 
on  Systems  Effectiveness  Industry  Advise,/  Committee  (WS  El  AC)  final  report.  Annals  of  Re¬ 
liability  and  Maintainability  (5th  Reliability  and  Maintainability  Conference  Proceedings), 
and  Proceedings  of  the  First  EIA  Conference  on  Systems  Effectiveness.  A  complete  listing 
of  all  documents  researched  are  included  in  the  References  at  the  end  of  the  report.  The 
literature  search  resulted  in  a  considerable  amount  of  pertinent  information  which  was  used 
to  augment  user  data  obtained  from  the  survey. 
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b*  Operating  System  Data 

Pertinent  operating  system  data  were  collected  to  aid  in  Hut  iden¬ 
tification  of  the  factors  that  comprise  Systems  Effectiveness.  Operating  system  data,  which 
was  user  oriented,  were  celleetsd  ©n  Communication,  Radar,  Computer,  end  Missile  Sup¬ 
port  systems.  User  data  were  collected  to  identify  specific  factors  that  do  now  or  have  In 
the  past  contributed  to  systems  ineffectiveness.  The  user  data  served  as  feedback  of  the 
qualitative  experience  of  personnel  assigned  to  operating  systems.  Data  oriented  to  the 
abilities  that  affect  Systems  Effectiveness  and  data  oriented  to  the  environments  that  af¬ 
fect  Systems  Effectiveness  were  collected. 

c.  Systems  Effectiveness  Field  Survey 

it  was  recognized  early  in  the  program  that  it  would  be  necessary 
to  devise  a  new  field  survey  form  to  collect  the  type  of  dfota  (user  data)  required  to  de¬ 
velop  an  integrated  approach  to  Systems  Effectiveness.  Federal  Electric  Corporation  de¬ 
veloped  a  Systems  Effectiveness  Survey  Form  as  a  means  of  obtaining  user  data  on  oper¬ 
ating  systems.  This  form  is  presented  in  Appendix  I.  The  numerical  values  appearing 
after  each  Specific  Factor  on  the  form  represent  a  composite  of  all  responses  received. 

The  major  criteria  for  inclusion  of  a  factor  on  the  form  was  that  it  had  to  be  potentially 
capable  of  degrading  Systems  Effectiveness.  The  survey  form  was  developed  using  liter¬ 
ature  search  date  and  engineering  judgment  as  inputs.  The  format  used  (quick  response 
check-off)  did  not  provide  for  written  comments,  since  interviews  were  scheduled  with 
the  personnel  responding  to  the  survey.  These  interviews  provided  the  opportunity  for 
obtaining  adeutional  data.  A  cover  letter  was  attached  to  the  forms  which  briefly  ex¬ 
plained  the  nature  of  the  Systems  Effectiveness  Program  and  how  user  personnel  could 
contribute  to  the  program. 


The  following  example  Is  given  In  order  to  provide  insight  into  the 

/ 

typical  thought  process  used  In  recording  information  relating  to  each  of  the  factors  con¬ 
tained  on  the  survey  form.  The  example  is  related  to  Specific  Factor,  Mission  Tolerances  - 
Narrow  in  Group  I,  Mission  Oriented  Factors,  found  on  page  60  of  the  survey  form  shown 
in  Appendix  !» 

A  typical  respondent  would  make  the  following  mental  evaluation  in 
order  to  properly  respond: 

1 .  What  is  the  mission  goal  for  my  system? 

2.  Do  I  have  any  knowledge  of  mission  tolerances  for  the  system? 

If  answer  is  no.  No  Knowledge  of  this  Factor,  would  be  checked.  If  answer  Is  yes, 
proceed. 

3.  Is  this  specific  factor  applicable  to  my  system  and  mission? 

If  answer  Is  no.  Factor  Not  Applicable,  would  be  checked.  If  answer  is  yes,  proceed. 

4.  Do  I  have  any  personal  experience  regarding  the  adverse  affect 
of  Narrow  Mission  Tolerances  on  the  effectiveness  of  my  system's  mission?  If  answer  is 
no.  None,  would  be  checked.  If  answer  is  yes,  proceed. 

5.  Has  this  adverse  effect  been:  Minimal,  Significant,  or  Critical  ? 
Appropriate  effect  would  be  checked. 

The  survey  data  wests  analyzed  to  provide  a  meaningful  input  based 
on  user  experience.  A  rank  order  approach  was  used  to  analyze  the  results  of  the  systems 
effectiveness  survey  data.  A  qualitative  summary  of  the  survey  data  is  presented  in  Ap¬ 
pendix  If,  Results  of  Rank  Order  Analysis  of  Systems  Effectiveness  Survey.  Each  individual 
responding  to  the  survey  would  make  similar  evaluations  of  each  specific  factor  on  the  form 
and  respond  according  to  his  own  personal  experience. 

The  survey  ferns  were  distributed  to  program  managers  of  major 
ground  electronic  systems,  who  then  distributed  the  fonts  to  key  personnel  within  their 
organization.  Completed  survey  forms  were  returned  from  ITT  for  the  486L  Mediterranean 
Communication  System;  465L  Strategic  Air  Command  Control  System;  Western  Test  Range; 
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Cope  Kennedy  — <  Merritt  Wiortb  Launch  Area  (Sratrumentotion  and  Support  Services); 
Marshall  Space  Flight  Center  —  Quality,  Reliability  Assurance  Laboratory;  European 
Tropo  Army;  and  Buriy  Warning  System.  Additional  completed  survey  forms  were  re¬ 
turned  from  the  electronic  Systems  Division,  ABC,  tor  the  4731  Heaoqu^srren  USAF 
Command  and  Centre!  System;  496 L  Space  Track  System;  4741,  SdUstie  Missile  Early 
Warning  System  (SMEWS);  and  487  Survivabie  Low  Frequency  Communic  ■'Hons  System. 

d.  Personal  Interviews 

Interviews  were  conducted  at  operating  system  locations  with 
system  personnel  who  had  previously  filled  out  survey  forms.  This  foliow  op  effort  was 
implemented  to  supplement  the  data  obtained  ty  means  of  the  survey  form.  Results 
from  the  personal  interview*  were  both  encouraging  and  informative.  The  majority 
of  key  people  interviewed  considered  the  systems  effectiveness  survey  comprehensive 
end  a  significant  first  step  in  the  development  of  systems  effectiveness  design  criteria. 
A  considerable  amount  of  supplementary  data  were  obtained  during  the  personal  inter¬ 
views.  These  data,  in  addition  to  supplementing  the  survey  form  data,  provided  cm 
input  to  the  development  of  Check  Lists  for  Systems  Effectiveness  Improvement.  These 
check  lists  are  discussed  in  paragraph  5  of  this  section. 

3.  INVESTIGATION  AND  DEVELOPMENT  OF  CRITERIA  FOR  SYSTEMS 

EFFECTIVENESS 

The  investigation  and  development  of  criteria  for  Systems  Effectiveness 
were  divided  into  two  principal  areas.  The  first  area  concerned  the  investigation  of 
Constituent  Abilities  or  Disciplines  (e.g«,  reliability)  impacting  on  Systems  Effective¬ 
ness  as  well  as  the  events  {Subabilities  and  Related  Factors)  that  must  take  place  to  en¬ 
sure  Systems  Effectiveness.  The  second  area  of  investigation  concerned  environments 
and  their  affect  on  Systems  Effectiveness.  Details  of  the  study  and  investigation  car¬ 
ried  out  In  these  areas  as  well  as  the  results  achieved  ere  presented  In  the  following 
paragraphs. 
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4.  DETERMINATION  OF  ABILITIES  RELATED  TO  SYSTEMS  EFFECTIVENESS 

Abilities  {Availability,  Dependability,  and  Capability)  which  influence 
System  Effectiveness  have  been  documented  in  the  Weapon  Systems  Industry  Advisory 
Committee  (WSEiAQ  Final  Report.  Federal  Electric  Corporation  expended  these  so  a# 
to  indude  el!  of  the  Constituted  Abilities  that  make  up  each  ability  In  order  to  develop 
an  integrated  and  organized  approach  to  Systems  Effectiveness.  This  was  accomplished 
by  developing  the  detailed  elements  which  comprise  each  of  the  three  abilities.  Each 
ability  was  determined  to  be  eomposed  of  certain  Constituent  Abilities  (e.g.,  Reliability) 
which  rare  major  systems  effectiveness  disciplines*  Each  Constituent  Ability  was  in  tom 
viewed  as  being  composed  of  events  termed  Subabilities  and  Related  Factors.  These 
terms  are  defined  as  follows: 

1 .  Constituent  Ability  —  a  disclpl  ine  related  to  the  success  of  a 
mission  (e.g. ,  Reliability). 

2.  Subability-—  an  event  that  must  be  performed  for  the  distinct 
purpose  of  ensuring  that  a  certain  goal  be  achieved.  A  subability  is  directly  related 
to  a  constituent  ability  {e.g. ,  redundancy  is  a  subability  of  reliability). 

3.  Related  Factor  — -  an  event  that  must  be  performed  for  the  dis¬ 
tinct  purpose  of  ensuri ng  that  a  certai n  goal  be  achieved.  A  related  factor  is  indirectly 
related  to  a  constituent  ability  (e.g.,  field  data  are  a  related  Factor  of  reliability). 

a.  identification  of  Constituent  Abilities,  Subabilities,  and  Related 
Factors 

Breed  on  an  analysis  of  the  results  of  the  literature  search  and 
the  results  of  the  systems  effectiveness  survey.  Constituent  Abilities,  Subabilities,  and 
Related  Factors  were  identified.  Shown  in  Figure  1  ore  all  of  the  Constituent  Abilities, 
Subabilities,  and  Related  Factors  that  were  identified  during  the  study. 

b.  Relationship  of  Constituent  Abilities,  Subabilitiss,  and  Related 
Factors  to  Systems  Development  Organizational  Functions  and 
Activities 

The  responsibility  for  accomplishing  events  related  to  each  Con- 
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stltuent  Ability  !$  assigned  to  various  functional  activities  (e.g.,  Systems  Analysis/Systems 
Engineering)  associated  with  a  system  development,  taring  the  typical  development  cycle, 
these  functional  activities,  initially,  are  the  responsibility  of  the  military  agency  develop¬ 
ing  the  system.  As  the  system  moves  out  of  Phase  1  and  Phase  2,  the  contractor's  organiza¬ 
tion  assumes  greater  responsibility  for  the  aceompfisment  of  required  events  associated  with 
Systems  Effectiveness,  with  the  military  organization  performing  certain  concurrent  efforts, 
including  monitoring  and  control  activities. 

A  functional  organization  chart  was  developed  to  illustrate  the  re¬ 
lationship  of  the  Constituent  Abilities  to  the  functional  activities  responsible  for  accomp¬ 
lishing  the  events  associated  with  each  Constituent  Ability.  This  chart  is  shown  in  Figure 
2.  Figure  2  illustrates  a  typical  organization  comprised  of  four  major  organizational  func¬ 
tions  and  eighteen  functional  activities.  The  chert  is  intended  to  represent  a  typfcol  organ¬ 
ization  since  it  is  realized  that  wide  variations  exist  in  the  organizational  structure  of  both 
industrial  and  military  organizations.  The  responsibility  for  various  functional  activities  and 
related  Constituent  Abilities  will  vary  from  exclusively  military  to  both  military  and  industry 
depending  on  the  nature  of  a  contract  and  the  phase  of  development  U  .e. ,  Phase  1  Military, 
Phases  2,  3,  and  4  Military  and'  Industry),  Figure  2  presents  the  following  relationships: 

1 .  Ail  Constituent  Abilities  appropriate  to  a  specific  functional  Activity 
are  presented  below  each  activity. 

2.  Constituent  Abilities  common  to  more  than  one  functional  octivity  are 
presented.  They  can  be  identified  by  looking  horizontally.  If  a  Constituent  Ability  is  related 
to  more  than  one  functional  activity,  it  will  appear  beneath  each  functional  activity  in  the 
same  horizontal  row.  Therefore,  it  is  only  necessary  to  proceed  from  left  to  right  on  a  single 
line  to  determine  which  Constituent  Abilities  are  common  to  a  particular  group  of  functional 
activities  throughout  Hie  development  cycle. 

Sased  on  the  analysis  of  the  literature  search  and  user  data,  the  relationships 
between  each  Constituent  Ability  and  the  Related  Events  (Subabiliries  and  Related  Factors) 
were  developed  for  each  functional  activity.  The  Constituent  Abilities  are  the  major  dis- 
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ciplines  that  must  be  improved  to  realize  an  improvement  in  Systems  Effectiveness.  The  re¬ 
lated  events  describe  the  type  of  activity  that  should  take  place  to  improve  the  Constituent 
Abilities.  The  events  that  comprise  each  constituent  ability  that  is  related  to  specific  func¬ 
tional  activities  are  presented  in  Appendix  HI.  Information  in  Appendix  III  indicates  haw  the 
events  should  be  applied  (descriptor),  in  what  order  the  events  should  be  applied  (priority), 
and  when  the  events  should  be  applied  (phase). 

1 .  Descriptor  — -  key  word  which  describes  how  an  event  should  be  ap¬ 
plied.  The  descriptors  used  in  Appendix  II!  are  defined  below. 

Analyze  —  to  examine  in  detail,  resolve  into  detailed 
parts,  and  draw  conclusions. 

Assign  —  to  specify  or  designate. 

Coordinate  —  to  bring  into  harmonious  functioning. 

Consider —  to  study  carefully  with  a  view  to  possible 
acceptance. 

Construct  —  to  set  in  order,  to  arrange. 

Define  —  to  describe  and  set  forth  meaning. 

Patent  tine  —  to  judge  as  appropriate  and  decide  con¬ 
clusively. 

Develop  —  to  generate  or  synthesize  and  expand  in 
detail. 

Document  —  to  write  down  in  order  to  substantiate  and 
convey  information . 

Ensure  —  to  make  sure  or  certain. 

Establish  —  to  make  firm. 

Evaluate —  to  review  and  ascertain  value  or  amount. 

Expedite  —  to  accelerate  or  facilitate. 

Feasibility  —  quality  of  being  practicable. 

Implement  —  to  carry  out,  put  into  practice. 

Initiate  —  to  start. 
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Isolate  —  to  separate  from  ai!  other  Items 


Maintain  —  to  keep  in  a  specified  condition. 

Monitor  —  to  check  for  the  purpose  of  maintaining 
a  standard. 

Optimize  —  to  select  the  best  or  most  favorable 
alternative. 

Perform  —  to  execute  an  action  to  meet  a  speci¬ 
fied  goaf.. 

Prepare  •—  to  make  or  form. 

Provide  —  to  supply  for  use,  to  furnish. 

Recommend  —  to  offer  or  suggest  favorable  repre¬ 
sentations. 

Review  —  to  examine  again. 

Utilize  —  to  make  use  of. 

2.  Priority  —  priority  Indicates  in  what  order  the  events  should  be  ap¬ 
plied.  Priority  is  indicated  by  numerical  rank  order  in  $ach  phase  of  system  development, 
for  each  Subabilsiy  and  each  Related  Factor. 

3.  Phase  —  phasing  indicates  when  the  events  should  be  applied.  Phase 
is  indicated  by  the  column  in  which  priority  is  shown.  Thus,  a  priority  (indicated  by  a  num¬ 
ber)  in  the  first  column  on  the  left  in  ^spendix  III,  indicates  the  event  should  be  applied  in 
Phase  i .  The  phases  used  in  Appendix  IIS  are  defined  below. 

Phase  1 ,  Conceptual  Phase  of  Development.  Objectives  of  the  con¬ 
ceptual  phase  are  to  establish  a  feasible  technical  approach  for  satisfying  a  given  requirement 
end  to  evaluate  whether  the  approach  is  worth  pursuing  or  whether  the  military  requirement 
should  be  satisfied  In  another  manner. 

Phase  2,  Definition  Phase  of  Development.  Objectives  of  the  defin¬ 
ition  phase  are  to  select  and  define  the  specific  system  configuration,  to  establish  performance 
specifications,  to  provide  cost  and  schedule  estimates,  and  to  confirm  the  desirability  of  ac¬ 
quiring  the  system  for  use. 

Phase  3,  Acquisition  Phase  of  Development.  Objectives  of  the  ac¬ 
quisition  phase  are  to  carry  out  derailed  design  and  development,  conduct  category  tests, 
and  procure  required  quantities  of  hardware. 

Phase  4,  Operational  Phase  of  Development.  Objective  of  the  op¬ 
erational  phase  is  to  employ  the  procured  system  in  an  effective  manner. 
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CHECK  LISTS  FOR  SYSTEMS  EFFECTIVENESS  IMPROVEMENT 


As  a  result  of  the  field  survey,  a  number  of  specific  situations  were  uncov¬ 
ered  which  have,  in  fact,  resulted  in  the  ineffectiveness  of  operational  systems.  These  sit¬ 
uations  were  documented  aid  categorized  by  Constituent  Ability  and  Environment,  For  ex¬ 
ample,  a  factual  situation  relating  to  poor  accessibility  was  categorized  under  the  Constituent 
Ability  of  maintainability.  These  situations  were  then  put  in  check  list  format  so  that  they 
might  readify  be  used  by  system  planners  and  designers  to  improve  Systems  Effectiveness.  The 
check  lists  are  presented  in  Appendix  IV. 

It  should  be  noted  that  these  check  lists  ore  not  intended  to  be  ail  Inclusive. 
They  do,  however,  relate  to  actual  case  situations  uncovered  during  the  field  survey  and, 
therefore,  should  be  used  to  ensure  that  these  situations  ore  avoided  in  future  systems. 

6.  HYPOTHETICAL  EXAMPLE  DEMONSTRATING  THE  APPLICATION  OF  THE 

RESULTS  OF  THE  INVESTIGATION  OF  ABILITIES 

A  hypothetical  example  is  presented  to  illustrate  how  the  relationship*  of 
Constituent  Abilities  to  events  {Subabilities  and  Related  Factors)  can  be  applied  to  improve 
Systems  Effectiveness.  Included  is  on  explanation  of  haw  each  figure  and  table,  developed 
during  the  study,  should  be  used  by  system  planners  and  designers. 

For  this  example,  assume  the  objective  is  to  apply  the  results  of  the  study 
program  to  the  Engineering  Function  associated  with  the  development  of  a  major  ground 
electronic  system.  Also,  assume  that  the  primary  interest  is  in  the  Reiiability/Maintain- 
abiiity  Functional  Activity  of  the  Engineering  Function. 

Although  primary  interest  Is  assumed  to  be  the  Reliability/Maintainability 
Activity,  all  other  applicable  functions  and  activities  should  also  be  treated  in  a  manner 
similar  to  the  one  described  below  to  ensure  that  cm  Integrated  approach  to  systems  effect¬ 
iveness  is  employed  throughout  system  development. 
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Itsei-  First,  it  is  necessary  to  become  familiar  with  the  fourteen  Con¬ 
stituent  Abilities  and  the  events  {Subabilities  and  Related  Factors)  related  to  the  Constituent 
Abilities.  The  Constituent  Abilities  and  events  were  shown  in  Figure  1 . 

Step  2.  After  familiarization  with  all  Constituent  Abilities  and  related 
events,  determine  which  specific  Constituent  Abilities  are  related  to  the  functional  activity 
Reliabitity/AAaintainobifity.  A  typical  organization  showing  the  Engineering  Function,  the 
ReUabtfiiy/Mamtoinabiiity  Activity*  and  the  Constituent  Abilities  associated  with  this  ac¬ 
tivity  was  shown  in  Hgure  2.  The  Constituent  Abilities  associated  with  rite  functional  ac¬ 
tivity  Reliability/Maintainability  ore:  Communication,  Program  Planning,  System  Perform¬ 
ance,  Reliability,  Maintainability,  and  Design  Review.  The  systems  effectiveness  activity 
in  an  organization,  with  respect  to  the  reliability  and  maintainability  engineering  activity, 
should  consider  these  six  Constituent  Abilities. 

Step  3.  To  determine  the  events  {Subabilities  and  Related  Factors)  that  ore 
related  to  each  of  the  six  Constituent  Abilities,  refer  to  Appendix  III  which  shows  the  func¬ 
tional  relationships  between  each  Constituent  Ability  and  the  events  that  comprise  each  Con¬ 
stituent  Ability.  The  Subabilities  {directly  related  to  a  Constituent  Ability)  and  related  fac¬ 
tors  {indirectly  related  to  a  Constituent  Ability)  are  cl  a  level  at  which  they  are  actually  ap¬ 
plied  in  system  development  to  improve  Systems  Effectiveness.  Appendix  III  also  indicates  how 
the  events  will  be  used  to  improve  Systems  Effectiveness.  The  order  of  each  event  is  shown 
based  on  the  importance  of  its  relationship  to  each  Constituent  Ability,  The  Subabilities  and 
Related  Factors  are  ranked  in  order  of  priority  or  importance.  Events  are  grouped  under  key 
word  descriptors  which  serve  as  a  criteria  in  relation  to  the  depth  that  each  Subability  and 
Related  Factor  should  be  treated.  The  applicable  phases  of  system  development  in  which  the 
events  should  be  applied  ore  also  shown  in  Appendix  HI. 
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The  use  of  the  information  presented  in  Appendix  HI  as  it  applies  to  this 
example  is  Illustrated  cs  follows* 

1 .  Refer  to  Appendix  III  and  locate  the  Engineering  Function. 

2.  Locate  the  Rsliobility/Mointoinability  Functional  Activity. 

3.  Locate  the  Constituent  Ability,  Reliability, 

4.  The  Subability,  Requirements,  is  the  first  Subobility  to  be 
selected  because  it  ranks  first  among  the  Subabilities.  (This  step  indicates  priority 
of  application.) 

5.  Requirements  would  be  analyzed  because  the  key  word  indi¬ 
cates  on  analysis  is  required  for  this  Subobility.  (This  step  indicates  how  the  event 
should  be  applied.) 

6.  Requirements  would  be  analyzed  in  the  1st,  2nd,  3rd,  and 
4th  phases  of  system  development  because  a  numerical  priority  is  shown  for  each 
phase.  (This  step  indicates  when  the  event  should  be  applied.) 

Step  4.  Check  lists  are  presented  in  Appendix  IV  to  aid  in  implementing 
the  information  presented  in  Appendix  II!  during  system  planning  and  design.  Appendix  IV 
provides  guidance  by  indicating  which  items  should  be  considered  or  avoided  during  system 
design  and  development.  The  information  presented  applies  to  the  engineering  function 
where  design  and  development  activities  are  concentrated. 

The  identification  and  listing  of  all  Constituent  Abilities,  Subabiiities,  and 
Related  Factors  and  their  relationships  presented  above  provide  an  organized  approach  that 
can  be  used  to  optimize  Systems  Effectiveness.  System  planners  and  designers  can  use  this 
approach  to  schedule  the  proper  activities,  at  the  proper  time,  to  foe  required  level  of  ef¬ 
fort  to  improve  the  effectiveness  of  systems. 

7.  DETERMINATION  OF  INFLUENCES  OF  ENVIRONMENTS  ON  SYSTEMS 

EFFECTIVENESS 

Environment  has  a  definite  influence  on  foe  successful  operation  of  a  sys¬ 
tem.  The  environment  in  which  a  system  wili  be  located  will  determine  to  a  greet  extent 
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the  ease  with  which  the  system  can  be  operated,  maintained,  and  supported.  Advance  knowl¬ 
edge  of  environmental  problems  that  a  system  will  experience  can  be  cm  asset  to  system  plan¬ 
ners  and  designers  since  It  allows  than  to  design  controls  into  the  system  configuration  to  con¬ 
tain  and  retard  potential  environmental  degradation. 

The  objectives  of  the  study  end  analyst*  of  environments  was  to  provide  sys¬ 
tem  planners  and  designers  with  a  means  of  identifying  environmental  problems  and  to  provide 
knowledge  of  environmental  conditions  and  their  affect  on  systems  performance  that  should  be 
design  controlled  preparatory  to  final  system  design  and  implementation. 

Since  the  word  “environment0  can  be  construed  to  mean  many  things,,  environ¬ 
ment  as  discussed  herein  is  defined  as  those  factors  which  comprise  or  describe  a  specific  con¬ 
dition  or  eieumstance  under  which  a  system  is  to  be  used  or  located,  such  as  Geographical  Lo¬ 
cation,  Gimate,  or  Proximity  To  Transportation,  etc.  For  Hie  purpose  of  this  study,  environ¬ 
ment  was  treated  in  terms  of  Environmental  Factors  raid  Subfociors.  These  terms  are  defined 
as  follows; 

An  Environmental  Factor  is  a  major  condition  that  exists  at  a  location  such  as. 
Climate,  Temperature,  Transportation,  or  Maintenance  Philosophy. 

An  Environmental  Subfactor  is  a  variation  that  exists  in  an  Environmental 
Factor.  Subfactors  for  Climate  are:  Frigid,  Tropic,  Temperate.  Subfactors  for  Temper¬ 
ature  are:  High,  Low.  Subfactors  for  Transportation  are:  Acceleration,  Shock,  Vibra¬ 
tion,  Packaging. 

The  Environmental  Factors  and  Subfactors  analyzed  were  those  selected  by 
means  of  research  of  literature  and  the  field  survey  cs  having  an  influence  on  overall  Sys¬ 
tems  Effectiveness.  The  documents  researched  are  included  in  the  References  at  the  end 
of  the  report.  Texts,  specifications,  magazines,  and  individual  technical  papers  dealing 
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with  the  subject  of  environments  were  used.  Data,,  both  narrative  and  statistical,  were  ob¬ 
tained  from  these  sources  and  used  in  identifying  Environmental  Factors. 

Data  obtained  from  the  survey  program  and  follow-up  interviews  with  person¬ 
nel  responsible  for  the  systems  surveyed  were  extremely  Important.  Problems  experienced  by 
system  users  and  the  diverse  environments  of  thsir  locations  presented  a  cross-section  of  en¬ 
vironmental  data  that  was  instrumental  in  the  final  selection  of  Environmental  Factors  and 
their  effects  on  Systems  Effectiveness. 

Environmental  Factors  studied  were  not  limited  to  Natural  Environments  such 
as  Climate,  Temperature,  and  Humidity,  but  included  other  factors  such  as  Transportation, 
Maintenance  Philosophy,  Storage,  and  Handling  that  became  evident  during  the  survey  pro¬ 
gram  as  having  a  significant  affect  on  Systems  Effectiveness.  These  latter  facto«  ore  regard¬ 
ed  as  Man  Made  Environments  as  opposed  to  Natural  Environments  of  Climate,  Temperature, 

‘  Humidity,  etc.  The  Environmental  Factors  discussed  herein  are  a  composite  of  both  Natural 
and  Man  Made  Environments. 

Analysis  performed  on  environmental  data  revealed  that  all  Environmental 
Factors  emanate  from  a  specific  Geographical  Location,  and  each  location  exhibits  climatic 
parameters  within  which  a  system  must  survive.  Terrain  at*d  other  Natural  Environmental 
Factors,  such  as  Precipitation,  Wind  Velocity,  etc.,  are  all  traceable  to  Geographical 
Location.  These  are  the  factors  with  which  man  can  do  little  except  adapt  to  within  limits 
of  his  ingenuity.  They  must  be  compensated  for  by  sound  system  planning  end  design. 

Mem  Mode  Environments  and  related  Environmental  Factors,  however,  are 
more  controllable.  Man  can  adapt  to  problems  of  Transportation,  Proximity  to  Supplies, 

Poor  Roads,  end  Space  Restrictions  if  he  is  made  fully  aware  of  the  problems  that  stem  from 
the  existence  of  these  Environmental  factors.  Therefore,  in  the  area  of  Mon  Made  Env iron- 
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merit,  mcm  has  the  cation  of  improving  existing  conditions  in  the  system  location  by  deter¬ 
mining  potential  problems  and  utilizing  his  knowledge  of  these  problems  to  ensure  that  they 
ore  eliminated  or  minimized  prior  to  installation  and  operation  of  the  system.  Such  action 
Is  necessary  to  optimize  Systems  Effectiveness. 

The  investigation  of  environments  was  divided  into  four  major  tasks.  The 
first  task  concerned  identification  of  all  Environments!  Factors  constituting  an  environ¬ 
ment  which  have  an  influence  on  the  effectiveness  of  ground  electronic  systems.  The 
second  wes  the  determination  of  Subfactore  that  exist  within  each  Environmental  Factor 
Identified.  The  third  task  was  related  to  the  identification  of  Pertinent  Environmental 
Factors  and  Subfactors  which  proved  to  hove  a  significant  or  critical  influence  on  Sys¬ 
tems  Effectiveness.  The  fourth  task  involved  relating  the  Effects  of  Pertinent  Environ¬ 
mental  Factors  and  Subfactors  to  Systems  Effectiveness,  Systems  Performance,  and  Per¬ 
formance  Characteristics. 

a.  Identification  of  Environmental  Factors 

Research  of  literature  and  analysis  of  data  collected  during  the 
survey  program  revealed  that  there  were  many  Environmental  Factors  that  could  be  con¬ 
sidered  in  their  relation  to  ground  electronic  systems.  Analysis  of  these  Environmental 
Factors  was  performed  to  ascertain  the  degree  of  degradation  each  presented  in  regard 
to  System  Performance  and  Performance  Characteristics.  Oniy  those  factors  found  to 
have  a  direct  influence  on  System  Performance  were  tabulated  in  the  final  analysis  of 
these  data.  The  remaining  Environmental  Factors  were  considered  to  have  no  affect 
or  were  not  applicable  to  ground  electronic  systems  and  therefore,  not  considered  ap¬ 
propriate  to  the  neecb  of  this  study.  This  analysis  resulted  in  the  identification  of  43 
Environmental  Factors  that  were  found  to  influence  Systems  Effectiveness,  These  fac¬ 
tors  ore  shown  in  Figure  3. 
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Figure  3.  Environmental  Factors 
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Figure  3  illustrates  that  the  basic  root  for  considering  any  of  these 
environments  is  the  Geographical  Location  in  which  o  system  mcy  be  installed.  There 
are  two  paths  that  emanate  from  Geographical  Location:  Natural  Environments  and 
Man  Made  Environments.  When  following  th-  oath  of  Natural  Environments,  such  as. 
Temperature,  Humidity,  etc,,  the  path  moves  through  Climatic  Environment,  which  is 
directly  traceable  to  Geographical  Location.  Next  is  the  branch  between  Terrestrial 
florid)  and  Marine  {water}  Environments.  Marine  Environment  is  shown  for  ground  elec¬ 
tronic  equipment  because  research  indicated  that  conventional  ground  electronic  equip¬ 
ment  was  also  used  in  facilities  such  as  Texas  Towers  and  platforms  in  the  ocean  off  caastal 
waters.  This  type  of  equipment  is  also  located  on  similar  platforms  in  lakes  and  rivers* 

Continuing  the  path  from  the  branch  of  both  Terrestrial  and  Marine 
Environment, the  next  group  of  Environmental  Factors  concern  all  those  factors  which  were 
related  to  both  land  and  sea,  traceable  back  through  Climate  to  Geographical  Location. 

When  tracing  the  route  of  environments  from  Geographical  Loca¬ 
tion  through  i Man  //ode  environments.  It  is  not  necessary  to  progress  through  Climatic  En¬ 
vironment  .  As  stated  previously,  Man  Made  Environments  are  induced,  therefore,  climate 
plays  a  lesser  role  in  its  effect  on  these  environments  In  relation  to  Systems  Effectiveness. 

Ihe  path,  therefore,  goes  directly  from  Geographical  Location  to  Man  Mcde  Environmental 
Factors.  It  should  be  noted  that  the  Man  Made  Environments  illustrated  in  Figure  3  represent 
specifically  those  environments  which  man  creates  himself  ond  can  regulate  or  control. 

The  most  important  Environmental  Factor  identified  was  Geograph¬ 
ical  Location.  To  better  understand  the  importance  of  Geographical  Location,  a  map  of 
the  world  is  presented  in  Figure  4.  Thi?  mop  is  coded  to  indicate  tire  mein  environmental 
divisions  of  -he  world.  Codes  ond  their  meaning  ore  as  follows: 


Types  of  Climof® 


1  =  Ice  Cap 
A  -  Arctic 
C  =  Continental 
M  =  Maritime 
T  =  Tropical 
D  =  Desert  and  Steppe 
H  *  Highland 


Figure  4,  Climatic  Classifications  af  the  Earth 
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The  following  descriptive  information  is  presented  in  order  to  more 
clearly  identify  these  seven  divisions. 

The  ice  Cap  region  (I)  includes  the  poles,  polar  Islands,  and  most 
of  Greenland  (except  coastal  regions).  The  prevalent  climatic  condition  in  this  region  is 
extremely  cold  temperature.  Warmest  temperatures  for  this  area  are  well  below  freezing. 
High  winds  and  biowing  snow  are  ofso  prevalent  in  this  region. 

The  Arctic  region  (A)  includes  Alaska,  Northern  Canada,  the  coast 
of  Greenland,  mast  of  Iceland,  most  of  the  Scandinavian  countries  and  the  area  east  of 
Leningrad  bounded  by  Lake  Baikal,  the  Sea  of  Okhotsk,  and  the  Kamchatka  Peninsula. 
Prevalent  environmental  conditions  in  this  area  include  extremely  low  temperatures,  blow¬ 
ing  snow,  and  high  winds  in  the  cold  seasons. 

The  Maritime  region  (M)  includes  the  West  Coast  of  North  America 
from  Juneau  south  to  Humboidt  Bay  in  Northern  California;  coastal  sections  of  Californio 
from  San  Francisco  to  San  Diego;  the  coastline  of  Chile  from  Taoopilia  south,  including 
Cape  Horn  and  the  Falkland*;  the. southern  third  of  Ireland;  the  British  Isles;  the  west  coast 
of  Norway;  Southern  Norway  and  Sweden;  the  region  surrounded  by  Gottiand  (in  the  Baltic), 
Danzig,  Cracow,  Breslau,  Leipzig,  the  Alps,  and  the  Rhone  Valley;  the  Mediterranean 
coast  line;  the  Black  Sea  coastline  of  Northern  Turkey  and  Southern  Crimea;  the  area  around 
Capetown  in  South  Attica;  the  Australian  coastline  from  Perth  to  the  feperance  area  and 
from  the  Eyre  Peninsula  to  Gippdand;  arid  Tasmania  and  New  Zealand.  Environmental 
conditions  prevalent  in  this  region  are  humidity,  sunshine,  solt  spray,  extreme  temperatures, 
and  fungus. 
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The  Continental  region  (C)  includes  the  continental  United  States 
and  Southern  Canada  from  the  Rockies  to  the  Atlantic;  the  Buenos  Aires  area  in  South 
America;  the  Southeast  tip  of  Africa;  the  greater  part  of  the  Balkons,  Eastern  Poland, 
Northern  Ukraine,  and  a  narrow  strip  extending  East  almost  to  Lake  Baikal;  Southeast 
Siberia;  and  Eastern  China,  Environmental  conditions  of  importance  In  this  region  are 
temperature  extremes, humidity  ,  sand  and  dust,  and  driven  snow. 

The  Deseit  and  Steppe  region  (D)  includes  most  of  the  Western 
United  States  and  Lower  California  (Mexico);  Patagonia  in  South  America;  the  Sahara 
region  and  Southwest  Africa;  the  Arabian  Peninsula;  the  Persian  Gulf  area;  Anatolia; 
the  Southern  Ukraine;  Dzungaria,  Sinkiang;  Mongolia;  and  most  of  Australia.  Environ¬ 
mental  conditions  of  importance  in  this  region  are  temperature  extremes,  humidity,  sand 
and  dust,  sunshine,  and  driven  snow. 

The  Tropical  region  (T)  includes  parts  of  Mexico;  the  Southern 
tip  of  Florida;  the  West  Indies;  most  of  Central  America;  all  of  South  America  North  of 
the  Tropic  of  Capricorn  except  the  Andes  Mountains  and  the  central  west  coast;  ail  of 
Africa  from  10°  North  Latitude  southward  to  approximately  8^  South  Latitude  on  the 
west  coast  and  diagnonafiy  southeast  to  25°  South  Latitude  on  the  east  coast,  except 
two  upland  areas;  most  of  India  and  Pakistan;  Southeastern  Asia;  the  Malay  Archipelago; 
the  northern  coast  of  Australis;  the  East  Indies;  and  other  South  Pacific  islands.  Princi¬ 
pal  environmental  conditions  In  this  region  rare  extremely  high  terrspefetoras,  humidity, 
rain,  salt  spray,  fungus, sand  and  dust. 

The  Highland  region  (H)  includes  the  Rocky  Mountains  and  the 
Sierra  Nevada  range  of  the  Western  United  States;  mountainous  areas  of  Mexico  and 
Central  Africa;  the  Andes  Mountains  in  South  America;  the  European  Alps;  the 


mountains  of  Ethepla;  the  Caucasian  Mountains;  and  the  Tibetan  Plateau.  The  most  im¬ 
portant  environmental  conditions  in  this  region  are  pressure  which  ere  comparatively  lower 
than  sea  level,  extreme  temperatures,  snow,  and  winds. 

b.  identification  of  Environmental  Sub  factors 

Once  the  Environmental  Factors  were  identified,  it  became  neces¬ 
sary  to  further  analyze  environments  to  better  understand  their  affect  on  Systems  Effective¬ 
ness.  it  was  determined  during  the  process  of  this  analysis  that  in  each  case,  on  environmental 
factor  was  comprised  of  many  Subfactors  (environmental  variations,  e.g..  Temperature,  High 
and  Low)  which,  in  him,  could  present  a  separate  and  distinct  set  of  problems  in  relation  to 
Systems  Effectiveness. 

Research  of  literature  and  analysis  of  data  obtained  from  the  survey 
program  resulted  in  the  development  of  a  list  of  Environmental  Subfactors  for  each  of  the  43 
Environmental  Factors.  For  example,  in  the  area  of  Climate,  it  was  determined  that  there 
were  three  Subfactors,  Frigid,  Tropic,  and  Temperate.  As  in  the  investigation  of  Environ¬ 
mental  Factors,  it  was  also  deters  ned  that  there  were  many  possible  Subfactors  that  could 
be  identified,  however,  not  all  of  them  had  a  direct  influence  on  Systems  Effectiveness. 

The  criteria  for  final  selection  of  Subfactors  were  based  on  the  significance  of  their  influ¬ 
ence  on  Systems  Effectiveness.  The  result  of  the  analysis  was  the  development  of  a  listing 
of  relevant  Subfactors  for  each  of  the  43  Environmental  Factors.  This  listing  is  shown  in 
Table  i . 


c.  Selection  of  Pertinent  Environmental  Factors  and  Subfactors 

The  first  two  tasks  described  above  resulted  in  the  identification 
of  43  Environmental  Factors  and  related  Subfactors  which  were  found  to  have  some  degree 
of  influence  on  the  effectiveness  of  ground  electronic  systems.  The  relative  degree  of  this 


TABLE  1 

ENVIRONMENTAL  FACTORS  AND  SUBFACTORS 


GEOGRAPHICAL  LOCATION 
Ice  Cap 
Arctic 
Maritime 
Continental 
Desert  &  Steppe 
Trepico! 

High!  and 


NATURAL  ENVIRONMENTS 

Climatic  Environment 
Frigid 
Tropic 
Temperate 
Marine  Environment 
Deep  Sea 
Off  Shore 
Rivers  &  Lakes 
Terrestrial  Environment 
Mountains 
Low  Hills 
Valleys 
Flat!  ends 
Coastal 

Temperature 

Ambient  Low 
Ambient  High 

Humidity 

Ambient  Low 
Ambient  High 

Pressure 

Ambient  Low 
Ambient  High 

Sand  &  Dust 

Fine  Particles 
Coarse  Particles 
Salt,  Fog  &  Spray 

Degree  of  Concentration 

Wind 

40  MPH  to  100  MPH 
100  MPH  &  Over 
Precipitation 

Rain 

Snow 

Ice 

Geomagnetism 

Magnetization  (Lines  of 
Fores) 

AD 


MAN  MADE  ENVIRONMENTS 

Electromagnetic  Interference 
Generators 
Vehicles 

Proximity  of  Equipment  to  Each  Other 
Aircraft 

Emborgo/BI  ockade 
Transportation 
Health  Hazards 

Proximity  to  Hostile  or  Unfriendly  Areas 
Jamming 
Spying 
Sabotage 
Harrcssment 

Proximity  to  Populated  Areas 
Radiation 

Interference  (Electronic) 

Security 

Enemy  Countermeasure* 
jamming 
Sabotage 

Peace  or  War  Conditions 
Security 
Priori  iy 

Air  Spoce  Restrictions 

Site  Access  (Location) 

Security 

Indigenous  Support  Personnel 
Language 

Inter-Government  Relations 
Security 

Indigenous  Technical  Personnel 
Language 

Engineering  Techniques 
Inter-Government  Relations 
Security 

Proximity  to  Support  &  Storage  Facilities 
Renote  Areas 

Space  Considerations  &  Restrictions 
Vehicle  Availability 


TA3l£  1 »  Continued  .  (Sheet  2  of  3} 


NATURAL  ENVIRONMENTS 

Electromognetie  Interfere  rice 
Aurora 

Static  Electricity 
Lightning 
Cosmic  Radiation 
Solar  Radiation 
Mi  crometeori  tes 
Cosmic  Oust 


Ionized  Gases 


Degree  of  ionization 
(Relation  to  Altitude) 

Gravity 

Degree  of  Gravity 

Insects 

Surface 

Subterrainean 

Ozone 

Degree  of  Concentration 

Waves 

Height 

Swell 

Wind  Forces 

Ocean  Currents 

Surface 

Underwater 

Warm 

Cold 


MAN  MADE  ENVIRONMENTS 

Proximity  to  Transportation 
Remote  Areas 
Vehicle  Availability 
Rood  Conditions 
Storage  Environment 

Temperature  (Control) 
Humidity  (Control) 

Fungus  (Control) 

Precipitation  (Control) 

Sunshine  (Control) 

Sand  &  Dust  (Control) 
Transportation 
Acceleration 
Shock 
Vibration 
Packaging 
Handling 

Temperature  (Control) 

Humidity  (Control) 
Precipitation  (Control) 

Sand  &  Dust  (Control) 

Salt  Spray  (Control) 
Commercial  Modes 
Military  Modes 
Human  Environment 
Heat 
Cold 
Noise 
Light 
Safety 

Artificial  Environment 
Air  Conditioning 
Heating 
Ventillation 
Shock  &  Vibration 
Acoustical 
Thermal 
Sonic 

Chasm!  cal  Reaction 
Dissimilar  Metals 
Electrolysis 
Contamination 
Explosive  Decompression 
Loss  of  Pressure 
Geo-Polities 

Inter- Government  Relations 
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TABLE  1 .  Continued.  (Shoot  3  of  3) 


NATURAL  ENVIRONMENTS  MAN  MADE  ENVIRONMENTS 

Maintenance  Philosophy 

Thfow"*away  at  Failure  Plen 
Repair  at  Failure  Han 
Return  at  Failure  PI  on 
Acoustic* 

Noise 
Harmonics 
Nuclear  Radiation 

Equipment  Protection 
Human  Safety 
Atmospheric  Pollution 
Smoke 
Gases 

Nuclear  Contaminants 
Explosive  Atmosphere 
Combustible  Gases 


Influence  was  found  to  vary  from  minimal  to  critical.  In  order  to  provide  systems  planners 
and  design ars  with  the  most  pertinent  information,  each  Factor  and  related  Subfactor  was 
analyzed  arid  organized  into  three  categories,  minimal,  significant,  and  critical,  depend¬ 
ing  *n  tbs  degree  of  influence  an  Systems  Effectiveness,  The  degree  of  influence  on  Sys¬ 
tem  Effectiveness  was  determined  from  analysis  of  information  obtained  during  the  field 
survey,  the  research  of  literature  and,  applicable  operational  experience  data. 

A  total  of  17  Environmental  Factors  and  their  related  Subfactors  were 
determined  to  be  significant  or  critical .  These  Factors  and  related  Subfaefors  are  shown  in 
Figure  5. 

d.  Relationships  of  Pertinent  Environmental  Factors  and  Subfactore 

Because  of  the  interacting  nature  of  Environmental  Factors  end  Sub¬ 
factors  upon  each  other  and  because  many  Environmental  Factors  can  occur  simultaneously, 
a  problem  in  illustrating  ail  passible  combinations  of  Environmental  Factors  to  each  other 
become  evident.  Further,  to  present  all  these  possible  combinations  would  be  of  limited 
value  since  many  of  the  combinations  could  include  those  that  may  never  actually  occur. 
Therefore,  it  was  decided  to  present  only  practical  combinations  of  environmental  relation¬ 
ships.  The  matrix  shown  in  Figure  6  was  developed  for  this  purpose. 

Tiie  matrix  is  an  echelon  type  that  illustrates  practical  combinations 
of  Pertinent  Environmental  Factors  and  Subfactors  and  their  relationships  to  each  other.  The 
matrix  provides  systems  planners  and  designers  with  the  information  they  must  be  made  aware 
of  when  considering  system  design  parameters,  which  in  this  instance  indudes  not  only  the 
equipment  configuration,  but  its  eventual  location,  climatic  conditions,  available  means  of 
transportation,  etc. 

43. 


TERRESTRIAL  ENVIRONMENT 
Movnf  «i  ns 
Low  Hills 
Volleys 
Flotiend', 

Coastal 


MARINE  ENVIRONMENT 
Deep  Sea 
Of?  Shore 
Rivers  &  Lakes 


TEMPERATURE  j 

Amhieni  Low 
Ambient  High 


HUMIDITY 


Ambient  Low 
Ambient  High 

sandTdustJ 

Fine  Pert ieies 
Coon  3  Pont  el  es 


SALT  FOG/SPRAY 


Degree  of  Concentration 
WIND  j 

40  So  100  M?H 
1 00  MPH  &  Over 


PRECIPITATION 


ELECTROMAGNETIC  INTERFERENCE 
Aurora 

Static  Electricity 
Lightning 
Solar  Radiation 
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Figure  5.  Pertinent  Environmental  Factor’s  end  Sufataetom 


CHEMICAL  RfACriON 


\  PERTINENT 

t  \  <  ---A  .  ’fVvMl  ',...1  j 

I  \  FACTORS  -s  j 

|  UJ  LI  ACT  OC>  I 

1  \ 

\  V. 

\ 

’(STAiNT  \ 

ENVIRONMENTAL  \. 
fv-acr,  4  \ 

1  ACtCRS  N. 

i 

Z  1 
}■  1 
«j  i 
0 

0 

0 

X 

$ 

d  ■ 

o 

0 

1  w 

o 

*1 

1 

l 

i 

! 

a 

o 

u 

Si 

V 

I 

i 

«.) 

O 

< 

l 

J 

j 

e> 

i 

l 

I 

i 

1 

i 

*> 

c 

0 

u 

a) 

a 

a 

J~. 

9(3 

w 

a 

i 

’6 

c 

I 

1 

! 

"13 

CL 

O 

T5* 

X 

7 

(5 

tw 

1 

y 

< 

5 

d 

*T? 

> 

**■ 

1 

! 

s» 

a. 

2 

*3 

,«1 

•A 

t; 

7 

L/ 

Zi£ 

> 

UJ 

< 

Vi 

t&f 

(X, 

ft' 

tAJ 

J— 

| 

V'  j 

C 

3 

o 

' 

vt 

I 

* 

i 

"5 

> 

l 

s 

1 1 
r* 

! 

j 

o 

5 

o 

U 

'“■“I 

j 

i 

: 

* 

,  V  ! 

£ 

2 

z\ 

I 

1 

i 

i 

; 

i 

o 

a 

’^mssji 

1 

‘ 

! 

’ 

6 

.r 

l/S 

5 

I 

.>:! 

Ue: 

: 

1 

UJ  ! 
fti 

J— 

pc 

b- 

§ 

i 

1 

C 

4 

| 

1 

X  j 

c 

£<  ] 

4  | 

- MU£*«| 

i 

V  i 

E 

0 

5  ' 

1 

»*  j 

j 

! 

0 

c 

<ii 

Jh 

F 

< 

’  Oi 

X 

r* 

3 

S 

< 

;  IfiMPERATURf 

> 

i 

- 

A  mb  i  *20?  to*-. 

L  . 

m 

9 

m 

9 

rr* 

9 

9 

9 

9 

9 

m 

m 

±| 

T< 

9 

•L  j 

ft 

High 

• 

9 

♦ 

9 

» 

• 

♦ 

9 

« 

9 

9 

* 

a 

HUMIDITY 

. --.  .  ....  - 

-  j 

I 

Ambient  Law 

9 

9 

9 

9 

• 

9 

# 

V 

9 

9 

9 

9 

9 

» 

Ambient  High 

#" 

V 

9 

9 

9 ' 

9 

9 

• 

9 

9 

9 

* 

9 

• 

* 

9 

m 

SAND  &  DUST 

,] 

Fi>e  ^artie’es 

9 

* 

9 

9 

9 

9* 

9 

_ 

• 

9 

9 

9 

T 

V 

9 

Coarse  Particles 

® 

9 

9 

$’ 

9 

9 

9 

9 

• 

• 

9 

n 

9 

9 

WIND 

• 

9 

9 

40  to  100  MPH  &  Over 

9 

9 

• 

9 

9 

9 

9 

9 

• 

9. 

9 

9 

* 

# 

9 

• 

9 

9 

9 

precipitation 

Rein 

9 

9 

9 

9 

LI 

9 

» 

* 

» 

9 

• 

9 

• 

9 

e 

9 

9 

i* 

9 

Sf*OW 

9 

9 

9 

9 

• 

9 

• 

9 

© 

9 

9 

9 

9 

• 

9 

• 

« 

9 

ce 

« 

* 

9 

9 

9 

t* 

9 

9 

• 

9 

9 

9 

9 

« 

9 

■ 

9 

9 

ELECTROMAGNETIC 
INTERFERENCE  (NATURAL) 

Aurora 

9 

9 

V 

9 

9 

9 

9 

9 

* 

A 

9 

• 

• 

9 

9 

♦ 

• 

9 

9 

9 

9 

* 

Static  Electricity 

r - 

9 

9 

9 

l®1 

9 

9 

9 

# 

9 

9 

9 

9 

9 

• 

9 

• 

9 

• 

9 

9 

• 

9 

Lightning 

9 

9 

r«r 

9 

9 

• 

9 

9 

9 

• 

9 

9 

• 

9 

1“ 

* 

9 

9 

• 

9 

« 

S 

Solo?  Rad««3*i<?n 

9 

9 

• 

il 

# 

£ 

9 

• 

• 

« 

9 

• 

• 

9 

_ 

9 

9 

* 

ft 

tt 

9 

HertdMng 

Temperature  (Corstvo!) 


Vehi 


MAIN’,  PhU UbOPHY 


W&SNT.  PHILOSOPHY 


CLIMATIC  ENVIRONMENT 


TERRESTRIAL  ENVIRONMENT 


AfRbier.f  Low 


P  s  o 

ts  o  — 


2p.* 

®o 
<  jots 

jo.  t# 


2  §  .£  ® 

®  •-  o>  .= 

«  1$  g  _§  =5 

8  o  ja  o  c 

<  &  >  a!  X 


i  1 11111115"  !!i!BU!KSi5IB!Bia 


si 


□□□ 

tana 

pnSnao 
boDgoDo 
oonnaai 
taaansaai 

■DQHDDni 

oooBBnnni 

□■□■nan 


paoo 

hiiqHIIIII 

IBKoaaa”BBgi 
■K|8.aSS| 

mmmmo  ■! 


\oaa 


3 


—p 


PERTINENT  \ 
ENVIRONMENTAL 
FACTORS  <5 
SUBFACTORS 


GEOGRAPHICAL  LOCATION 


ice  Cap 


Arcti  c 


Maritime 


Continental 


Desert  &  Steppe 


Tropieoi 


High!  and 


CLIMATIC  ENVIRONMENT 


Frigid 


Tropic 


Temperate 


TERRESTRIAL  ENVIRONMENT 


Mountains 


Low  Hills 


Volleys 


Flationds 


Coastal 


MARINE  ENVIRONMENT 


Deep  $e« 


Off  Shore 


Rivers  &  Lakes 


ABSORPTION  OF  MOISTURE 
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CORROSION,  GALVANIC 


CORROSION,  GALVANIC 
ACTION 


PROXIMITY  TO  SUPPORT 
*  STOOGE  FACILITIES 


Remote  Areas 

Space  €©roid’r»  /  Sejfric’nj 

Vehicle  Availability 

PROXIMITYTO 
TRANSPORTATION _ 

Remote  Areas 
Vehicle  Aval  I  ability 
Rood  Conditions 


hi  DISC 


LA&GE  5PASF«  fPMVCrii 


O  COi 


CORROSION,  GALVANIC 
ACTION 


FUNGUS  GROWTH 


(NCREASEO  TRAVEL  TIME 


SPORADIC  NOISE 


LARGE  NUMBER  OF  HIGH 
LEVEL  SPARES  REQUIRED 


«.  Relationships  of  Pertinent  Environmental  Factors  and  Subfactors  to 
Environmental  Effects 

Ones  the  relationships  of  Environmental  Factors  to  each  other  were 
developed,  it  was  necessary  to  illustrate  the  relationships  of  Environmental  Factors  and  Sub- 
factors  to  Environments!  Effects.  An  Environmental  Effect  Is  defined  as  a  condition  which 
causes  a  degradation  of  Systems  Effectiveness  os  the  result  of  the  influence  of  an  Environ¬ 
mental  Factor  or  Subfactor.  For  example.  Environmental  Factor,  Temperature  and  related 
Subfaetor,  Ambient  Low,  have  a  direct  effect  on  the  viscosity  of  lubricating  oil  causing  the 
oil  to  loose  its  properties.  One  of  the  Environmental  Effects  of  Abmient  Low  Temperatures, 
therefore,  is  increased  viscosity  and  solidification  of  oil.  The  matrix  shown  in  Figure  7  was 
developed  to  show  ihese  relationships. 

The  matrix  illustrates  the  relationships  of  all  practical  combinations 
that  can  exist  between  Pertinent  Environmental  Factors  and  related  Subfactors  and  Environ¬ 
mental  Effects  found  to  have  a  degrading  affect  on  system  performance.  The  matrix  was 
constructed  in  such  a  manner  as  to  provide  systems  planneis  and  designers  with  all  significant 
variables  of  Environmental  Effects  (identified  through  literature  search  and  the  sjrvey  pro¬ 
gram)  that  should  be  considered  when  planning  or  designing  a  system. 

f.  Relationships  of  Pertinent  Environmental  Factors  and  Subfactors  to 
Environmental  Effects,  to  System  Performance,  and  to  System  Per¬ 
formance  Characteristics 

The  final  task  in  the  analysis  of  environmental  data  was  to  relate 
Environmental  Factors  and  SubfGCtors  and  Environmental  Effects  and  resultant  relationships 
between  these  Environmental  Effects  and  System  Performance,  and  affects  of  System  Per¬ 
formance  on  System  Performance  Characteristics.  The  purpose  of  this  analysis  was  two¬ 
folds  1}  to  provide  the  means  by  which  system  planners  and  designers  could  establish  a 
direct  link  between  Pertinent  Environmental  Factors  and  degradation  of  System  Perfor- 
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mence  Characteristics;  and  2)  to  illustrate  how  a  system  to  be  operated  in  a  given  Geograph¬ 
ical  Location  with  established  Climatic;  Terrestrial,  end  Marins  Environment  could  be  ex¬ 
pected  to  perform  under  existing  environmental  conditions.  This  analysis  resulted  in  the  de¬ 
velopment  of  Table  If  which  illustrate*  these  relationships, 

8.  HYPOTHETICAL  EXAMPLE  DEMONSTRATING  THE  APPLICATION  OP  RE¬ 

SULTS  OP  THE  INYETIGATfON  OP  ENVIRONMENTS 

A  hypothetical  example  of  how  environmental  data  are  developed  and  how 
Geographical  Locations,  Climate,  Temperature,  and  Maintenance,  etc,,  influence  Systems 
Effectiveness  is  presented  below.  This  example  demonstrates  how  the  results  of  the  investiga¬ 
tion  of  environments  can  be  applied  to  system  planning  and  design. 

For  this  example,  assume  a  hypothetical  ground  electronic  system  (comprised 
of  Radar,  Tropospheric  Scatter,  and  HF  Radio)  is  to  be  located  in  the  European  Alps  (Northern 
Italy).  General  climatic  conditions  that  exist  in  this  area  are  discussed  in  paragraph  7a  and 
ore  illustrated  in  Figure  4, 

Step  1 .  Identify  and  fist  from  Figure  3,  the  Environmental  Factors,  both 
Natural  and  Man  Made,  that  are  believed  to  be  most  applicable  to  the  system. 

Since  Hie  hypothetical  system  is  located  in  the  Alps,  the  most  prevalent 
factors  to  be  listed  are  Geographical  Location,  Climatic  Environment,  Terrestrial  Environ¬ 
ment,  Temperature,  Wind,  Precipitation,  Proximity  to  Support  end  Storage  Facilities,  and 
Proximity  to  Transportation. 

Step  2.  Identify  end  list  from  Table  I ,  all  applicable  Environmental  Sub¬ 
factors  that  appear  under  the  Environmental  Factors  previously  identified  from  Figure  3. 


The  Subfactors  to  be  listed  far  the  hypothetical  system  are  as  follows: 


ENVIRONMENTAL  EFFECTS 


EFFECTS  ON  SYSTEMS  PERFORMANCE 


PERTINENT 

ENVIRONMENTAL  FACTORS 
AND 

SU8FACTORS 


NATURAL  ENVIRONMENTS 

TEMPERATURE 

Ambient  Low 

Embrittlement 

Loss  of  mechanical  strength,  cracking  and 
fractures  of  structures  (Tower  and  Antennas) 

increased  Viscosity  and 
Solidification 

lots  of  lubrication  properties,  oil  and  grease. 

ice  Formation 

Electrical  properties  altered.  Falling  ice 
damage  to  waveguides  and  shelters. 

Physical  Contraction 

Increased  wear  on  moving  parts  (gears,  bear¬ 
ings,  etc,).  Loss  of  mechanical  strength. 

TEMPERATURE 

Ambient  High 

Viscosity  Reduction  and 
Evaporation 

Loss  of  lubricating  properties.  Breakdown  and 
oxidation  of  oil  and  grease. 

Thermal  Aging 

Structural  weakness  (Towers,  Antennas).  In¬ 
sulation  breakdown.  Alteration  of  electrical 
properties. 

Physical  Expansion 

Increased  wear  on  moving  ports  (gears,  bear¬ 
ings,  etc.).  Increased  mechanical  stress. 

HUMIDITY 

Ambient  Low 

Embrittlement 

Loss  of  mechanical  strength.  Structural 
weakness. 

Granulation 

Alteration  of  electrical  properties. 

HUMIDITY 

Ambient  High 

Absorption  of  Moisture 

Swelling  and  rupture  of  material. 

M 


nrttrwnt  Environmental  Facto ri  and  Sybfoctors  to  £r>v 
stem  Performance  and  to  System  Performance  Choree 


ICtS  ON  SYSTEMS  PERFORMANCE 


mechanical  strength ,  crocking  and 
res  of  structures  (Tower  and  Antennas). 

if  lubrication  properties,  oil  and  grease. 


teal  properties  altered.  Falling  ice 
to  waveguides  and  shelters. 


Effects 


Table  li»  Continued 


PERTINENT 

ENVIRONMENTAL  FACTORS 
AND 

SUSFACTORS 

ENVIRONMENTAL  EFFECTS 

EFFECTS  ON  SYSTEMS  PERFORMANCE 

HUMIDITY  (Cont) 

Ambient  High 

Fungus  Growth 

Breakdown  of  motet  M  ?  irsngth ,  Induces  cross¬ 
talk. 

Corrosion 

Breakdown  of  mechanical  strength.  Reduction 
or  resistance.  Irahiees  electrical  leakage. 

Electrolysis 

Less  of  electrical  properties,  increased  con¬ 
ductivity. 

SAND  AND  DUST 

Fine  and  Coarse  Particles 

Clogging 

increased  wear  on  moving  parts  (gears,  bear¬ 
ings,  etc.). 

Abrasion 

Wears  away  paint  and  protective  finishes. 

SALT,  FOG  AND  SPRAY 

Degree  of  Concentration 

Corrosion 

Breakdown  of  mechanical  strength. 

Electrolysis 

Loss  of  electrical  properties. 

WIND 

40  to  100  MPH; 

100  MPH  and  Over 

Force  Application 

Deposits  Foreign  Materia! 

Bends,  warps,  creates  structural  collapse. 

Creates  clogging,  which  results  In  increased 
wear  on  moving  ports. 

Weakens  and  undermines  structures,  creates 
flooding,  collapses  structures.  Electrical 
failure* 

Breakdown  of  mechanical  strength. 
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EFFECT  ON  PERFORMANCE  CHARACTERISTICS 


Resolution 


PRECIPITATION  (Corn) 
Rein,  Snow,  Ice 


Aurora 


Static  Electricity 


Solar  Radiation 


MAN  MADE  ENVIRONMENT 


ELECTROMAGNETIC 

INTERFERENCE 

Generators 

Vehicle  Ignition 

Proximity  Equip,  to  Each 
Other 

Aircraft 


PROXIMITY  TO  SUPPORT  & 


EFFECTS  ON  SYSTEMS  PERFORMANCE 


Falling  Ice 


Blackouts  of  Signal 
Noise 

Signs!  Interruptions 
'Static  and  Block  outs 


Damages  waveguides  and  shelters.  Personnel  N 
safety  hazard. 


Complete  loss  of  transmit  or  receive  capability. 
Garble  transmission  or  receiving  capability. 


Power  Interruptions,  fees  of  transmit  or  receive.  4 


interruption?  of  transmit  or  receive,  alteration 
of  electrical  properties. 


Sporadic  Noise 
Sporadic  Noise 
RFI  Problems 


Garbling  end  compl ete  loss  of  signal. 
Signal  distortion  and  interruption. 
Over  riding,  loss  of  signaf . 


Noise  and  Signal  Distortion  Temporary  loss  of  receive  signal. 


increased  Travel  Time 


Receipt  of  materia!  delayed  due  to  storage 
facilities.  To  far  from  site.  Increased  Hit® 
to  repair. 


EFFECT  ON  PERFORMANCE  CHARACTERISTICS 
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damages  waveguides  and  shelters.  Personnel 
safety  hazard. 


Complete  loss  of  transmit  or  receive  capability. 

Garble  transmission  or  receiving  capability. 

wer  interruptions,  ioss  of  transmit  or  receive.  • 

Interruptions  of  transmit  or  receive,  alteration  9  9 
©f  electrical  properties. 


SGarbling  and  complete  loss  of  signal , 
ISignal  distortion  and  interruption. 
[Over  riding,  loss  of  signal. 

Temporary  loss  of  receive  slgscil . 
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EFFECT  ON  PERFORMANCE  CHARACTERISTICS 


PERTINENT 

ENVIRONMENTAL  FACTORS 
AND 

SUBFACTORS 

ENVIRONMENTAL  EFFECTS 

EFFECTS  ON  SYSTEMS  PERFORMANCE 

TRANSPORTATION  (Cent) 
Temperature  (Control) 

Embrittlement  of  Thermal 
Aging 

Loss  of  mechanical  strength  or  component  deg¬ 
radation. 

Humidify  (Control) 

Fungus  and  Moisture 

Breakdown  of  material  strength . 

Precipitation  (Contra!) 

Corrosion 

Breakdown  of  mechanical  strength. 

Sand  and  Dust  (Control) 

Clogging 

Increased  wear  on  moving  parts. 

Sait  Spray  (Control) 

Corrosion  and  Oxidation 

Breakdown  of  mechanical  strength. 

Commercial  Modes 

Increased  Delay  Time 

Airfields,  seaports,  great  distances  from  remote 
areas,  delay  receipt  of  material. 

Military  Modes 

. 

Increased  Delay  Time 

Schedules,  non-regufated,  priorities  difficult 
to  obtain  delay  receipt  of  material. 

ARTIFICIAL  ENVIRONMENT 

Air  Conditioning 

Component  Deterioration  and 
Human  Inefficiency 

Components  degrade  due  to  thermo!  aging  (ex¬ 
cessive  heat  or  cold). 

Heating 

Component  Deterioration  and 
Human  Inefficiency 

Human  inefficiency  due  to  improper  termpera- 
ture  control .  Judgment  errors,  and  mistakes 
mode  as  result  of  thermal  fatigue  (heat  or 
cold). 

Vent?  Hating 

Component  Deterioration  and 
Human  inefficiency 

Same  as  Heating 

I 


[CHEMICAL  REACTION 
i  Dissimilar  Meta! 


Corrosion  £X>e  Galvanic 
Action 


Weakens  joints,  interfaces,  reduces  material 
strength,  alters  electrical  properties. 
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Table  II.  Confirmed 


efH 

PERTINENT 

ENVIRONMENTAL  FACTORS 
AND 

SUBFACTORS 

. 

ENVIRONMENTAL  EFFECTS 

EFFECTS  ON  SYSTEMS  PERFORMANCE 

fcrt 

3 

> 

Error 

Accuracy 

MAINTENANCE  PHILOSOPHY 
Throw  Away  at  Failure 

Plan 

Large  Spares  (Physical  Size) 
Storage 

Few  spares  available,  increased  downtime. 

• 

• 

• 

Sole  Source  Supply 

Delay  time  greater,  increased  downtime. 

# 

• 

•| 

More  Diversity  in  Spares 

Delay  time  greater,  increased  downtime. 

• 

• 

i 

#! 

i 

Repair  at  Failure  Plan 

Higher  Maintenance  Skill 
Level  Required 

Delay  time  greater,  increased  downtime. 

• 

• 

• 

] 

Greater  Repair  Time  Required 

Increased  downtime. 

• 

• 

5 

• 

Test  Equipment  Required 

Test  equipment  maintenance  required. 

• 

• 

Mult?  Level  Maintenance 

Delay  time  greater.  Increased  downtime. 

• 

• 

# 

Return  to  Supplier  at 

Failure  Plan 

Pipeline  to  Contractor  Re¬ 
quited.  Larger  Number  of 
Higher  Level  Spares  Re¬ 
quired 

Delay  time  greater  due  to  shipping,  lead  time, 
and  transportation.  Results  in  increased  down¬ 
time.. 

• 

• 

• 

Return  to  Supplier  at 
Failure  Flan 


ecu  racy 


Table  If,  Continued 


ECTS  ON  SYSTEMS  PERFORMANCE 


EFFECT  ON  PERFORMANCE  CHARACTERISTICS 


INPUT 


5  «) 
o 


i 

c. 

a 

s 


OUTPUT 


TT 


>ares  available,  increased  downtime. 

.  time  greater,  increased  downtime, 
time  greater,  increased  downtime, 
time  greater,  increased  downtime. 

downtime. 

ripment  maintenance  required. 

time  greater,  increased  downtime. 

time  greater  due  to  shipping,  lead  time, 
rtation.  Results  in  increased  down- 
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Distortion 


Geographical  Location 
MoriHme 
Highland 

Climatic  Environment 
Frigid 

Terrestrial  Environment 
Mountainous 

Temperature 

Ambient  Low 

Wind 

«  MPH  to  100  MPH 

Precipitation 

Snow 

Proximity  to  Support  and  Storage  Facilities 

Space  Considerations  and  Restrictions 

Proximity  to  Transportation 
Road  Conditions 
Shock  and  Vibration 
Temperature  Contra! 

Preciptiation  Control 

The  following  are  examples  of  the  rationale  that  was  used  in  the  identification 
of  the  above  Environmentai  Subfactors.  Precipitation  in  the  form  of  snow  reaches  great  depths 
in  the  Alps  causing  roads  to  become  blocked;  when  travel  can  be  resumed,  it  is  often  under 
hazardous  conditions.  Space  Considerations  and  Restrictions  are  inherent  problems  because 
sites  are  on  mountain  peaks  and  the  land  area  on  the  peaks  is  limited.  Shock  and  Vibration 
problems  can  be  prevalent  because  bringing  in  materials  to  the  sites  by  vehicles  over  rough 
terrain  under  adverse  weather  conditions  will  subject  the  materia!  to  rough  handling. 

Step  3 ■  Review  the  Environmentd!  Factors  and  Subfactors  identified  and  com¬ 
pare  them  with  those  factors  presented  in  Figure  5.  (System  planners  and  designers  should  add 
any  other  Pertinent  Environmental  Factors  and  related  for  Subfactors  to  the  list  which  they 
know  would  have  a  significant  or  critical  influence  on  the  specific  system  under  consider¬ 
ation.)  The  factors  appearing  in  Figure  5  represent  those  factors  that  were  found  to  hove 
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o  significant  or  critical  influence  an  the  effectiveness  of  ground  electronic  systems.  The 
purpose  of  the  comparison  is  to  provide  a  means  to  determine  and  evaluate  those  factors 
which  are  considered  significant  or  critical. 

Step  4,  locate  those  Environments!  Factors  one  Subfoctsrs  identified  on 
the  ordinate  of  Figure  6,  Proceed  along  the  abscissa  of  Figure  6  and  list  all  the  Environ** 
mental  Factors  and  Subfactors  that  have  a  relationship  to  the  factors  identified. 


For  the  hypothetical  system,  Road  Conditions,  a  Subfactor  of  Proximity  to 
Transportation,  is  used  as  an  example.  This  Subfactor  has  a  relationship  to  Highlands, 
Frigid  Climate,  Mountains,  Snow,  Remote  Areas,  Space  Considerations,  and  Vehicle 
Availability.  This  indicates  that  there  is  an  important  interplay  between  the  Subfoctor, 
Road  Conditions,  and  alt  the  other  Subfactors  identified. 


Characteristics." 


The  fisting  of  these  dote  for  the  hypothetical  system  will  include,  for  ex¬ 
ample,  Proximity  to  Transportsti  -in  Sufefocfors:  Remote  Areas,  Vehicle  Availability,  Road 
CendiHars,  The  Environmental  Effects  foi’  Road  Conditions  were  determined  to  be  Decreased 
Rate  of  Travel .  The  effects  on  system  performance  ore  increased  repair  time  and  system  down¬ 
time  due  to  poor  roads  and  rough  *emdn,  The  Performance  Characteristics  effected  because 
supplies  or  materials  and  equipment  spares  wlf!  be  delayed  due  io  poor  foods  and  rough  ter¬ 
rain  will  be  the  loss  of  Input  signals,  errors,  degradation  of  input  accuracy,  prime  power 
failures  due  to  lock  of  diesel  foel  for  generators,  and  output  losses  in  signals  and  levels. 

The  hypothetical  example  has  shown  how  environmental  dota  developed  for 
Geographical  location.  Climate,  Temperature,  Maintenance  ,  etc.  have  an  affect  on 
Systems  Effectiveness.  It  also  showed  examples  of  the  effects  on  the  system  and  the  system 
performance  characteristics. 

System  planners  and  designers,  when  using  the  method  discussed  in  the  pre¬ 
ceding  paragraphs,can  appJy  safeguards  to  circumvent  those  Environmental  Factors  and  their 
Environmental  Effects  that  will  degrade  system  performance  and  overall  Systems  Effectiveness. 

9.  REQUIREMENTS  FOR  SYSTEMS  EFFECTIVENESS  PROGRAM 

The  requirements  for  Systems  Effectiveness  Program  were  based  on  the  systems 
effectiveness  study.  The  results  of  the  study,  as  documented  in  this  Technical  Report,  pro¬ 
vides  useful  information  for  system  planners  and  designers  to  make  them  aware  of  the  various 
Systems  Effectiveness  elements  that  should  be  considered  throughout  the  system  development 
cycle.  However,  to  enable  the  Air  Force  to  make  optimum  use  of  this  information  in  prac¬ 
tice,  it  is  necessary  to  have  system  planners  and  designers  actually  apply  this  information 
during  the  planning  and  designing  stag®;  of  system  development.  To  provide  guidelines 
for  program  development.  Federal  Electric  Corporation  formulated  a  document  entitled. 
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“Rwjufwmwnts  for  o  System*  Effectiveness  Program  (Ground  Each-wiie  Equipment).*  This 
document,  containing  systems  effectiveness  guidelines,  is  presented  in  Appendix  V.  Hie 
document  Includes  the  following; 

Mv—.  ^  W ! • ' *Wm  ®* 

»  .  .  ^*  j-fejgl?!**. fasnents  —  specific  requirements  for  the  program 

csfcf  the  pffg^gBts  piers* 

.  3*  fojggrafrfen  tfoouiremonts  —  retirements  concerning  the  irtte- 

SlT^ipL5?01"  Undef  Aw*iopm*nt  *“  other  •VlP««rt*  such  as  government  hr- 

d.  Requirements  for  intended  Use 

5.  Dote  8equirt---:;>\»-t 
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SECTION  III 

CONCLUSIONS  AND  RECOMMENDATIONS 


t .  CONCLUSIONS 

I .  The  study  resulted  In  the  development  of  on  organized  ond  integrated 
approach  for  optimization  of  Systems  Effectiveness » 

2t  The  principal  output  of  this  study  Is  documented  fn  “Requirements  for 
a  Systems  Effectiveness  Program,"  (Appendix  V)  which  provides  uniform  criteria  for  Systems 
Effectiveness  Programs  and  guidelines  for  the  preparation  of  Systems  Effectiveness  Program 
Plans. 


3.  The  “Requirements  for  a  Systems  Effectiveness  Program,"  is  applicable 
to  ground  electronic  systems  since  the  study  was  limited  to  this  type  of  system.  c 

2.  RECOMMENDATIONS 

Based  on  the  results  of  investigations  and  analyses  performed  during  this  study, 
the  following  recommendations  are  made: 


1 .  The  “Requirements  for  a  Systems  Effectiveness  Program,*  (Appendix  V) 
should  be  imposed  as  a  requirement  Airing  the  development  of  a  future  ground  electronic  sys¬ 
tem.  Implementation  of  this  recommendation  would  provide  the  means  for  validating  the  sound¬ 
ness  of  the  approach  and  provide  insight  Into  any  areas  that  miQht  require  modification.  It 
should  be  noted  that  application  of  the  document  to  certain  equipment  development  programs 
could  also  achieve  the  same  result. 

2.  Research  and  development  of  means  few  quantifying  Systems  Effective¬ 
ness  should  be  continued  and  expanded. 

j  - 

3.  Research  ond  development  of  means  for  determining  the  cost  aspect  of 
Systems  Effectiveness  should  be  continued  and  expanded.  This  effort  should  be  integrated  with 
the  results  of  the  study  reported  herein. 

4.  Investigation  and  study  similar  to  the  type  reported  herein  should  be 
initiated  on  system  other  than  ground  electronic  systems. 
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SYSTEMS  EFFECTIVENESS  SURVEY  FORM 


Genera!  Instructions 


This  Systems  Effectiveness  Survey  Form  was  develops  -a  obtain  Information  concerning  specific 
factors  that  influence  mission  accomplishment,  fro*--  -rsonnet  with  experience  like  yours  In 
systems  operation,  maintenance,  end  logistics.  * 

Your  responses ,  based  on  persona!,  recent  experience  w  h  major  systems,  should  be  gauged  by 
the  following  criteria! 

!.  Your  knowledge  of  a  porilcuior  major  system  should  Indicate  that  certain 
factors  have  hod  on  adverse  effect  on  the  system,  and  ultimately  art 
adverse  effect  on  the  mission. 

2.  Eseh  factor  having  an  adverse  effect  on  the  system  wii!  affect  the  system, 
and  ultimately  the  mission  in  varying  degrees. 

The  objective  of  the  survey  is  to  identify  cl!  of  the  factors  that  adversely  affect  mission  accomplish¬ 
ment  end  to  determine  the  relative  effect  of  each  factor  on  mission  accomplishment.  We  wish  to 
emphasise  that  the  objective  of  this  survey  should  be  kept  in  mind  os  you  respond  to  each  factor. 

To  begin,  answer  the  following  general  questions.  An  instruction  is  included  below  each  genera! 
question . 


(Enter  the  date  that  you  complete  the  form) 

2  LOCATION  _ _ 

{Enter  your  geegraphi c" locor ion .  For  example.  Western  Test  Range,  California) 

3  .  ACTIVITY  _ _ 

(indicate  your  primary  area  of  activity,  such  os,  operations,  maintenance,  or 
logistics) 

4.  NAME _ _ _ _ 

(Enter  yo urlvsme) 

5.  POSITION 

(Enter  yaur'tiTFIe'  or  function  For  example,  Manager,  Operations) 


6.  MAJOR  SYSTEM _ 

(Indicate  Major  System  to  wTiich  your 
example,  Early  Warning  System) 


experience  applies.  For 


f  EX*  :  46 
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7. 


YEARS  GF  DIRECT  EXPERIENCE  ON  MAJOR  SYSTEM _ _ _ _ _ 

(lndicote  the  number  of  years  of  direct  persona!  experience  that  you  have 
on  the  system  identified  in  6  above) 


S.  SUBSYSTEM  TYPE 


COMMUNi C ATi O N _ _RAD AR  COMPUTE R  MISSILE  S U PPO RT__ 

a)  indicate  subsystem  to  which  your  personal  experience  applies,  by  cheeking 
the  appropriate  subsystem  type) 

b)  if  your  experience  is  applicable  to  more  then  one  subsystem,  use  c  separate 
form  for  each  subsystem  type) 


NOTE;  Only  one  subsystem  type  should  be  checked  on  each  survey  form. 


9.  TYPICAL  EQUIPMENT  NOMENCLATURES 


(identify  typical  equipment  nomenclatures  that  are  "part'  of  the  subsystem  checked 
in  8  above.  For  example,  if  radar  were  checked,  AN/FPS-16  might  be  a 
fypicoi  equipment  nomenclature) 


Specific  Instructions 

The  remainder  of  the  form  is  arranged  in  a  check-off  format.  Specific  factors  are  arranged  in 
groups.  For  each  group  of  specific  factors,  such  as  Group  1,  Mission  Oriented  Factors,  respond 
as  follows; 

1 .  If  you  have  no  knowledge  of  a  specific  factor,  place  a  check  mark  (o')  in  the 
first  column  opposite  that  factor.  Whenever  you  place  a  check  mark  in  the  first 
column,  disregard  the  remaining  columns  to  the  right  and  proceed  to  the  next 
specific  factor.  For  example,  if  you  have  no  knowledge  of  the  first  specific 
factor.  Mission  Tolerances  Narrow,  place  o  (■</)  in  the  first  column  and  proceed 
to  the  second  specific  factor.  Mission  Tolerances  Broad. 

2.  }f  o  specific  factor  is  not  applicable  to  five  system  you  identified  in  question  six 
on  the  first  page,  place  a  check  mark  (o')  in  the  second  column  opposite  that 
factor.  Whenever  you  place  a  check  mark  in  the  second  column,  disregard  the 
remaining  columns  to  the  right  and  proceed  to  the  next  factor. 

3.  If  a  specific  factor  does  apply  to  the  system  you  identified  in  question  six  on  the 
first  page,  disregard  the  first  two  columns  and  piece  a  check  mark  (v*)  in  one  of 
the  four  remaining  columns  opposite  that  factor,  based  on  the  following: 
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a.  If  the  specific  factor  that  applies  to  your  system  has  no  adverse  effect 
on  the  system,  place  a  check  mark  (s)  in  the  "None"  column  opposite 
that  factor, 

b.  If  the  specific  factor  that  applies  to  your  system  has  a  minimal  adverse 
effect  on  the  system,  place  a  check  mark  (✓)  in  the  "Minimal"  column 
opposite  that  factor. 

c.  ff  the  specific  factor  that  applies  to  your  system  has  a  significant  adverse 
effect  on  the  system,  place  a  check  made  (^)  in  the  “Significant"  column 
opposite  that  factor. 

d.  If  the  specific  factor  that  applies  to  your  system  has  a  critical  adverse 
effect  on  the  system,  place  a  check  mark  {■✓}  in  the  "Critical"  column 
opposite  that  factor. 

4.  Additional  Factors  -  Group  X  is  provided  to  permit  you  to  list  other  specific 

factors  that  you  know  have  an  adverse  effect  on  the  system,  but  are  not  found  in 
Groups  J  through  IX.  For  each  specific  factor  that  you  include  in  Group  X, 
place  a  check  mark  (%/}  in  the  “Minimal”,  "Significant",  or  "Critical"  column 
opposite  that  factor, 

NOTH:  Enter  only  one  check  mark  (✓)  for  each  factor  listed. 


GROUP  I  MISSION  ORIENTED  FACTORS 


Specific  Factors 

No  Knewiesjjfi 
of  this 
Factor 

Foetor  Not 

Adverse  Effect  of  Each  Factor 

Applicable 

None 

Minimal 

2BB 

Of  tied 

Mission  Toieronees- Narrow 

1JL 

A- 

1 

19 

J4 

2.  Mission  Tolerances- Urood 

32_ 

5 

_Q 

3.  Mission  Recovery  Time- 
Short 

13_ 

21 _ 

6 

o 

Jl 

4,  Mission  Recovery  Tima- 
Long 

1_3_ 

‘  39 

.i. 

-S 

8 

5 

5.  Mission  Accuracy-Low 

1L 

A 

_5 

_6 

6.  Mission  Accuracy-High 

12. 

_z 

J6 

J7 

7.  Mission  Frequency-Low 

13_ 

37 

11 

_3 

JL 

8.  Mission  Frequency-High 

12. 

!6_ 

_7 

11 

9.  Mission  Repeat abi li fy- Low 

14_ 

38_ 

_7 

10 

_4 

_4 

10.  Mission  Repeatability-Wig! 

15_ 

1? 

__7 

_io 

!  J .  Mission  Highly  Specialized 

LL 

2Z_ 

B 

12 

JjQ 

12 

12.  Mission  Routine 

13. 

28_ 

ii 

J3 

_7 

_1 

13-  Mission  Goals- Numerous 

11 

36_ 

_6 

_ 7 

J4 

14.  Mission  Goals- Not 

Clearly  Defined 

11 

11 

2_ 

_2 

J? 

_9 

15.  Mission  Goals- Ambiguous 

n_ 

44_ 

_5 

__5 

_9 

_7 

16.  Mission  Length-Long 

_8_ 

9 

11 

_9 

30 

9 

17.  Mission  Length-Short 

_2_ 

4fL 

JL 

_L5 

__2 

AO. 


GROUP  It  HARDWARE  ORIENTED  FACTORS 


1 


« 


Specific  Factors 

No  Knewtodfid 
of  this 
Factor 

Factor  Not 

Adverse  Effect  of  Each  Factor  j 

Applicable 

rura 

Minimal 

Critical 

1 .  Re  11  ability- Low 

_4_ 

30_ 

1 

2.  No  Redundancy  or  Backup 

2_ 

3$_ 

B 

KB 

B 

3.  Redundancy  er  Backup- 

Insufficient 

3 

21__ 

n 

24 

B 

4.  Electrical  Stress-High 
ie .  .  Part  or  Circuit  stress) 

to 

2\ _ 

20_ 

23 

22 

2 

5.  Mechanical  Stress-High 

U_ 

3J__ 

9 

Jl 

il 

J_ 

6.  System  Thermal  Stress- 
High  Temp. 

12_ 

1J_ 

_5 

_22 

Ji 

il 

7,  System  Thermal  Stress- 
Low  Temp. 

13 

25 

9 

_23 

2 

8 

8.  Use  of  Non-Standard  Parts 

4_ 

20_ 

27 

J_5 

5 

9.  Use  of  Microelectronic 
Devices 

1_5_ 

43_ 

n_ 

_8 

_3 

0 

10.  System  Electrical 
Tolerances-  Narrow 
*e.g, ,  Radar  fewer  Out¬ 
put  }  KW  5%) 

_9_ 

_7_ 

J_0 

_? 

_29 

_5 

1 1 .  System  Electrical 
Tolerances- Brood 
te.g..  Radar  Power  Out¬ 
put  1  KW  20%) 

U_ 

23_ 

]7 

_20 

7 

_3 

12.  System  Mechanical 
Tolerances- Narrow 
(e.g. ,  Mechanical 
Clearance  .005  in.) 

14 

29 

6 

20 

10 

3 

13.  System  Mechanical 
Tolerances- Broad 
le.g..  Mechanical 
Clearance  .250  in.) 

14 

34 

13 

7 

10 

3 

GROUP  U  HARDWARE  ORIENTED  FACTORS  (Continued) 


Specific  Foe  ton 

No  Knowledge 
of  tbi* 

Factor 

Factor  Not 

Advene  Effect  of  Each  Factor 

Applicable 

None 

Minimal 

Significant 

Critical 

|4,  Shock-Severe 

± 

32_ 

A. 

14_ 

!2_ 

L 

15.  Vibration-Severe 

JL 

33_ 

6 

13_ 

9_ 

16-  Useot  Encapsu ioted  ports 
Assemblies,  Components 

11 

27_ 

il 

15. 

?3_ 

J_ 

17.  Use  of  Embedded' ports, 
Assemblies,  Components 

H 

2B_ 

JO 

16_ 

IL 

JL 

18.  Use  of  Potted  Ports, 
Assemblies,  Components 

13 

25 

J2 

15_ 

14 

2 

19.  Use  of  Printed  Wiring 

12 

25 

19 

16 

7 

3 

20  Use  of  Special  Electronic 
Devices 
(e.g,,  Klystron) 

_8 

12. 

_9 

2L 

18. 

IL 

21.  Equipment  Safety  Hazards 
(e.g..  Grounds  Faulty) 

7 

18 

J3 

11 

17_ 

10 

22.  Safety  Dev  ices- Inadequate 
'e.g. , Not  Enough  Inter¬ 
locks) 

7 

31 

J6 

14 

6 

6 

23.  Warning  Devices-dnocJequate 
(e.g, ,  Not  Enough  Warn¬ 
ing  Devices  for  all  Hazards) 

_8 

32 

J6 

11 

7 

5 

24.  Support  Equipment- 
Insufficient 

_3 

20 

__6 

11 

28 

JL 

25.  Support  Equipment 

Re  liability- law 

9 

25 

11 

11 

16 

2 

26.  Support  Equipment 
Maintainabi  lity-low 

7 

24 

J 1 

17 

16 

9 

27.  Modes  of  Operation- 
Too  Few 

isad&HiBMr" 

JO 

37 

JA 

_5 

8 

_ _ _ 

3 

GROUP  It  HARDWARE  ORIENTED  FACTORS  (Continued) 


Specific  Factor* 


28.  Macks  or  Operation 

T 

(e.g. ,  More  System  Out¬ 
puts  Available  them 
Required  fear  Mission; 
Hardware  too  Sophisticated] 

29.  Modes  of  Operation- 
Marginal 

(e.g.,  Under  ideal  Condi¬ 
tions  just  Enough  Out¬ 
puts  Available  for  Mission) 

30.  Interfaces- Incorrect 

31.  Interfaces- Missing 

32.  Interfaces- Marginal 

33.  Maintainability-Low 

34.  Accessibility-Poor 

35.  Interchongeabi  I  i  ty-  Poor 

36.  Localization-  Difficult; 

37.  Throw-away  at  Failure 
Maintenance  Plan 

38.  Repair  at  Failure  Main¬ 
tenance  Plan 

39.  Bench  Repair  Maintenance 

40.  Depot  Repair  Maintenance 

41 .  Ten  Equipment-Insufficient 

42.  Test  Equipment  Reliability- 
Low 


Adverse  Effect  of  Each  Factor 


GROUP  III  ENVIRONMENT  ORIENTED  FACTORS 


Specific  FeetCi's 

No  Knowledge 

of  ih« 
Factor 

Factor  Not 

Adverse  Effect  of  Each  Factor 

Applicable 

None 

Minima} 

Significant]  Crit 

1.  Ambient  Humldlfy-Low 

Yl_  """ 

JL 

—  " 

Tff 

~  _ 

2,  Ambient  Humidity- High 

6 

4 

~ 

12 

8 

e 

3.  Ambient  Temperature-  Low 

UL 

_6 

\s_ 

^9 

4 

4.  Ambient  Temperoturs-Hifpt 

10, 

29 

A. 

§ 

11 

■ 

5.  Ambient  Pressure- Low 

13__ 

n_ 

_8 

E9K! 

6.  Ambient  Pressure- High 

IL 

_36 

u 

7 

M 

7.  Shock- Excessive 

_9__ 

24 

Jl 

8.  Vibration-  Excess*  ve 

9 

__5 

to 

9 

9.  Acceleration-High 

12_ 

11 

3 

6 

10.  Cor  rot  ion  -  Ex  cess  i  ve 

-1 

_35 

5 

12 

T8 

1 1 .  Radiation-Severe 

11 

_41 

_6 

9 

8 

12.  Geographical  Location 
(e.g. /  Europe} 

12 

Jl 

J5 

32 

13.  Too  Close  to  Storage 
Facilities 

_8 

_43 

22 

4 

1 

!4.  Too  Far  from  Storage 
Facilities 

_S 

22 

14 

15 

17 

15.  Too  Close  to  Transportation 

8 

42 

25 

3 

1 

16.  Too  Far  from  Transportation 

_5 

Jl8 

16 

18 

19 

17.  Electro-magnetic  Inter¬ 
ference  Level-High 

Jl 

17 

Jl 

JJ> 

J4 

18.  Electro- magnetic  Inter¬ 
ference  Level-Marginal 

JO 

_ 28 

JO 

_ 14 

16 

GROUP  HI  ENVIRONMENT  ORIENTED  FACTORS  (Continued) 


Specific  Factors 

No  tCnovtidgf* 

Factor  Nat 

Advert*  *ffeet  of  Each  Factor 

_ t 

of  mi* 
F&efac 

Applicable 

K3I 

52ES2 

Em 

19,  Physical  Terrain-Law  Arm 

5 

28 

28 

7 

9 

2 

4 

17 

13 

19 

5 

Mounts  irioos  Area 

21.  Too  for  Ff&s  Support 

2 

JS 

12 

26 

26 

5 

Facilities 

***** 

22.  Climatic  Environment 

3 

9 

13 

25 

25 

6 

{e.g.,  Arctic) 

23.  Artificial  Environment 

4 

5 

19 

27 

16 

6 

(o.g. ,  Air  Conditioning) 

24.  Proximity  to  Populated 

2 

42 

17 

12 

4 

0 

Areas 

25.  fmbargo/Biocka  '« 

_2 

42 

12 

.1 

_2 

JL 

9 

34 

17 

14 

4 

l 

26,  Air  Space  Restrictions 

in  mi 

— 

27  Proximity  to  Hostile  Area; 

6 

46 

18 

2 

4 

4 

28.  froxfmity  to  Unfriendly 
Areas 

A 

& 

^9 

J. 

29.  Enemy  Countermeasures 

A 

E3 

11 

i 

A 

J. 

30.  Use  of  indigenous 
Technical  Personnel 

A 

M 

14 

_8 

A 

-2. 

31 .  Use  cf  Indigenous 

5 

19 

; 

15 

21 

6 

2 

Support  Personnel 

66. 


■»j! 


Specific  Fasten 


[  t.  Prime  Power  Source- High 
[  Interruption  Kate 

!  2 ,  Prime  Power  Sourcs- 
!  Marginal  Output 

13.  Prime  Power  Source- 
Low  Reliability 


4.  Prime  Power  Source- 
Low  Mai  n  t  a  s  n  afe  i  S I  fy 

5.  Auxiliary  Power  Scuree- 
Btgb  Interruption  Rote 

6.  Auxiliary  Pawa r  Source- 
Marginal  Output 

7.  Auxiliary  Power  Source- 
Low  Reliability 

8.  Auxiliary  Power  Source- 
Lov.#  Maintainability 

9.  Real  Estate-Toe  Small  an 
Area 

10.  Real  Estate-Teo  Large  an 
Area 

13.  Real  Estate- Physically 
Marginal 

12.  Reel  Estate-Site  Acquisi¬ 
tion  impassible 

(e.g.,  impossible  to  liuy 
or  Lease  Real  Estate) 

13,  Real  Estate-Site  Acquisi¬ 
tion  Delayed 


<SIZa*XK»r. 


CROUP  IV  SUPPORT  FACILITIES  ORIENTED  FACTORS  (Continued) 


■MUM 

wm 

Faster  Nat 

Adverse  Effect  of  Each  Factor  j 

Applicable 

News 

.Minimal 

SfjpttftMn* 

Critics! 

14,  luildings  Containing 

System  Hardware" Too 

Small 

A . 

lj_ 

’  J2 

IS.  IMidings  Conjoining 
System  Hcsrdwore-Teo 

Large 

A. 

42 

‘ 

27 

5_ 

1 

.J  | 

16,  Buildings  Containing 

System  Hardware-Layout 
Inefficient 

A. 

u. 

_2. 

H_ 

J2 

—3 

17.  Buildings  Containing 

System  Hardware-Toe 

Warm 

2_ 

23_ 

JJ. 

23_ 

A 

IS.  Buildings  Containing 
System  Handvvare-Toa 

Cold 

A 

3SL 

JO. 

2|_ 

_7 

19,  Buildings  Containing 

System  Hardware- 
Squired  Mainto nance 
Excessive 

12. 

26_ 

IS 

u_ 

J 7 

_ 2 

20.  Tov/er  Height-Tea  Low 
(e .  g, ,  Radar  Tower) 

9 

1 

42 

7 

_8_ 

7 

6 

21.  Tower  Height-Toe  High 

__9  i 

43_ 

JO 

12. 

_ 2 

_3 

22.  Tawer-Eiectricsl 

Maintenance  Excessive 

u. 

15 

12. 

JJ 

_ 3 

23,  Tower-Mechanicol 

Maintenance  Excessive 


11 


23 


10 


GROUP  V  LOGISTICS  ORIENTED  FACTORS 


[Na  totowk 

Specific  Factors  |  of  Hits 


1,  Technical  Operations! 
Documen  ts-lnsufff  c  lent 
Supply 

2.  Tsebmcs!  OpsitstlssisS 
Documents-Soppiy  Nat 


3.  Technical  OfJ®ratS«snal 
Documents-  Incorrect 
Documents  Supplied 

t 

4.  Technical  Maintenance 
Documents-  {muff  islftnt 
Supply 

5.  Technical  Mai ntenanea 
Documents-Supply  Not  on 
Time 

6.  Technical  Maintenance 
Documents”  (near  rset 
Documents  Supplied 

7.  Technical  Support 
Documents- Insufficient 
Supply 

8.  Technical  Support 
Dacuments-Supply  Not 
■:-n  Time 

9.  Technical  Support 
Decuments-incorract 
Documents  Supplied 

10.  Storage  Facilities- 
Ope  ration 

i 

51.  Storoga  Facilities- 
Maintenance 


F9ebsff 

“nr”“ 


M.  j 

i?  i 


Advmm  effect  of  lech  Ft 

actor 

Hmm 

ASttfitse! 

Critical  t 

10 

_g 

, 

24 

ri 

I 

j 

12 

11 

23 

7 

il 

13 

— 

JI 

2 

15 

12 

16 

_ 7 

J. 

J2 

__23 

__7 

JA 

13 

J8 

_J 

J2 

J3 

17 

_ 6 

li 

6 

24 

4 

JJ 

JI 

JJ 

JO 

J7 

_U 

“'.«(!*>  aasassssess 


GROUP  V  LOGISTICS  ORIENTED  FACTORS  (Continued) 


Specific- Pec  ton 

No  Knswl«d$4 
of  this 
factor 

Foci  or  Not 

Advem  Effect  of  Each  Factor 

Applicable 

Non# 

Minimal 

Significant 

Critical 

12.  Storage  Facilities- 

Support  (including  Test) 

10, 

16 

■ 

±1 

J4 

J3 

13.  Storage  Environment- 
G  pc  rat  i  on 

9 

_25 

ii 

J7 

_A 

14.  Storage  Environment- 

MsinJertcnee 

li_ 

_22 

23_ 

JJ 

BT*1H 

JL 

15.  Storage  Environment- 
Support  (Including  Test) 

IL 

.23. 

JJ 

JJ 

_2 

16.  Written  Communicotions- 
ineffeettve 

JL7 

M 

_23 

_i§ 

4 

17.  Oral  Common  i  cot  ions- 
Ineffective 

5 

15 

n 

25 

19 

4 

18.  Other  Communications- 
Sneffective 

(e .  g . ,  TWX,  FAX) 

Jl 

J6 

Jl 

_2j 

J7 

, 

19.  Transportation-Eiapfed 
Time  Excessive 

_5 

_ 8 

_4 

_n 

.i? 

6 

20.  Transportation-Hardware 
Damaged  £ri  route 

4 

5 

_6 

30 

22 

12 

21.  Inventory-Time  Required 
Excessive 

11 

21 

El 

H 

J3 

0 

22.  inventory- Inaccurate  or 
irt.-.omp!ete 

J> 

_J8 

D 

JO 

_ 8 

23.  Turn  Around  Time-Item 
Failure  to  Hem 
Replacement 

4 

_ 6 

_24 

_20 

J6 

iraif 

70 


GROUP  VI  PERSONNEL  ORIENTED  FACTORS 


Specific  Factors 

No  Knowledge 

Factor  Not 

Adverse  Effect  of  Each  Factor 

O?  mil 

factor 

Applicable 

None 

Minimal 

i.  Ope  rotor- Training  Level-Low 

11  . . y_ . . 

J4 

3 

2.  Operator-Skill  Level-Low 

_z_ 

J1 

il 

JLZ 

jj 

3.  Operator- Man-machine 
Interfaces- Incorrect 

13. 

_32 

_! 

_ 5 

JO  J 

4.  Operator- Man-machine 
Interfaces-Marginal 

11 

J\ 

_ 7 

J3 

5.  Operator- Number  of 
Operators- Insufficient 

9 

26 

10 

13 

19 

6.  Operator- Health-Marginal 

il 

_J5 

J2 

JO 

_ 6 

7.  Operator-Errors 

JG 

JL4 

_ 6 

JO 

J9  _ 

8.  Operator-Safety  Hazards 
Numerous 

JLL 

.18 

__4 

-18 

_]2  _ 

9,  Operator- Turn-over  Rate- 
High 

J2 

_ 9 

__5 

_28 

J8  _ 

10.  Operator- ineffective  Oral 
Communication 

_J8 

_14 

17 

_J4  _ 

3!,  Operator- ineffective 

Written  Communication 

J2 

_ 17 

23 

_ 1.3  __ 

12.  Maintenance  Personnel- 
Training  Level-low 

4 

17 

7 

__24 

20 

13.  Maintenance  Personnel- 
Skill  Level-Low 

_ 14 

8 

_ 16 

28  __ 

J4.  Maintenance  Personnel- 
Man-machine  Interfaces- 
incorreet 

_Jo 

_ 32 

__5 

6 

10 

15.  Maintenance  Personnel- 
Man -machine  Interfaces- 
Margintd 

J& 

_32 

__6 

_ 6 

_J  6 

GROUP  V!  PERSONNEL  ORtENTED  FACTORS  (Continued) 


Specific  Fee  fort 

Nc  Knowledge 
of  this 
Factor 

Foctor  Not 

cable 

Adverse  Effect  of  loch  Factor 

None 

Minimal 

Critical 

16.  Maintenance  Pars^nnel- 
Number  of  Personne  1- 
1  insufficient 

S 

o 

24 

«  m,  1 

Ji 

J- 

■ 

5 

17.  Maintenance  Personnel- 
Hess!  th-  Poor 

14 

33. 

JO 

11 

JO 

18.  Maintenance  Personnel- 
Errors 

_ 9 

27 

1L 

19.  Maintenance  Personnel- 
Safety  Hazards- Numerous 

_13 

20 

_ 7 

M 

11 

__4 

20.  Maintenance  Personnel- 
Turn- over  Rate- High 

Jl 

Jl 

_ 5 

33 

14 

5 

21.  Maintenance  Personnel- 
ineffective  Oral 
Communication 

J 1 

Jl 

__9 

Jl 

J5 

_2 

22.  Maintenance  Personnel- 
ineffective  Written 
Communication 

Jl 

Jl 

J_5 

J6 

_J 

*» 

23.  logistics  Par  sonne  1- 

Iraining  Level-Inadequate 

Jj 

_25 

_ 4 

J5 

JJ 

-J 

24 ,  logistics  Personnel- 
Skill  level -Inadequate 

_J_2 

J9 

_ _ 8 

Ji 

13 

__3 

25.  logistics  Personnel- 

Man- machine  Interfaces- 
Margino! 

J6 

J7 

_ 6 

JO 

_ 9 

26.  Logistics  Personnel- 
Number  of  Personnel- 
Insufficient 

JJ 

_3 7 

_ 3 

Ji 

jj 

27.  Logistics  Personnel- 
Health- Poor 

_J3 

J7 

_ 7 

J6 

_5 

28.  logistics  Personnel-Errors 

_ 7 

J2 

7 

_34 

J4 

5 

GROUP  VI  PERSONNEL  ORIENTED  FACTORS  (Continued) 


Specific  Factor* 

No  Knowledge 
of  fhlt 
fecfer 

- - - ~ - ««■, 

Factor  Not 

Adverse  Effect  of  Each  factor  | 

Animal 

MBBB 

ESBM 

29.  logistics  Personnel- 

Safety  Hazards  Numerous 

_I2 

JL 

J4 

j 

_3 

30-  Logistics  Personnel- 
Turn-over  Rate-High 

J2 

H 

± 

■ 

jm 

3 

35.  Logistics  Personnel- 
Ineffective  Oral 
Communication 

_ 9 

ja 

u 

J6 

J3 

32.  Logistics  Personnel- 
ineffective  Written 
Communication 

9 

25 

10 

20 

U 

4 

*' 

J2 

_41 

8 

9 

7 

1 

33.  Personnel-Recreation 

Fact  S  i  ties-  inadequate 

34.  Personnel-Housing 

Facilities  -Marginal 

_J_2 

_36 

J3 

_ 7 

_ 7 

_3 

35-  Personnel- Medical- 

Dental  Faciltties-Margina! 

_ 14 

_40 

_J 

_ 6 

: 

_ 7 

__6 

_ 5 

n 


trJf+’t-n>**rf m*a  .**»>•»«*»  --•.  v  : ■*■  v^a* '-- «•  .  >-*  ...1  ■•■  w»»‘vr^E^?^g 


GROUP  VII  WRITTEN  PROCEDURES  ORIENTED  FACTORS 


I 

i 


1  Specific  factar* 

No  Knowledge 

of  Hilt 
Factor 

factor  Not 

Adverse  Effect  ef  Each  Factor 

Applicable 

None 

Minimal 

Significant 

Critical 

1 ,  Pmcedures-Oj^rofien- 
Ambiguous 

11. 

M 

12_ 

IS. 

11 

lJl 

2 .  fVoeedwss-Opsrotion- 
SrscaJTipIefe 

_9_ 

25 

_L 

13 

18 

3.  Proeedures-Operotim- 
in  correct 

1_ 

25 

11 

il 

il 

4*  Procedy  res**System 

Mol  nter.  m  ce-  Ambiguous 

I0_ 

XL 

m 

2T_ 

x 

5.  Procedures- System 

Maintenance-  Incomplete 

9_ 

M 

UL 

M 

JL 

_1 

6-  Procedures-System 

Maintenance- incorrect 

?o_ 

M 

13. 

J1 

il 

JO 

7.  Procedures-Tesf- Ambiguous 

iL 

22 

IL 

1Z. 

11 

_7 

8 .  Procedures-Test-  incomplete 

_6_ 

J& 

X 

li 

X 

9 .  Pro  cedures-  Test-  In  sourest 

1_ 

M 

Jl. 

il 

il 

10 

10.  Procedures- Rscju  isition- 
Arabigoous 

10_ 

_32 

_6_ 

J3 

ii 

_2 

!J.  Procedures- RequHition- 
incompiete 

10_ 

32 

7 

13 

14 

3 

12.  Prccedures-SequisIHors- 
Inoorreet 

10. 

32 

A 

U 

11 

6 

13-  Preced  u  res-  T  t  am  porfaf  i  on- 
Ambiguous 

LL 

_36 

9 

15 

s 

2 

14.  Procedures- Trensportation- 
fncompiete 

1L 

Jb 

A 

J2 

JO 

?5-  Procedures- Transports!  iors- 
tncorrect 

1L 

_36 

A 

12 

~~ 

__7 

_5 

74, 


Wfte»*S» 


Procedures- Count*  r- 
messures- Ambiguous 

Pi'oced  u  res-  Counts  r- 
meosures-  In  complete 


JLD  J.  I  Ji. 


GROUP  VII  WRITTEN  PROCEDURES  ORIENTED  FACTORS  (Continued) 


Specific  Factor* 


£30,  Procedures-  Counter- 
i  measures- incorrect 


31,  Pfoeedures-Treining- 

Ambiguous 

|32.  Procfidures-Trotning- 
irtcompiete 

33.  Procedu  res- 1 rol n i ng- 
incorrect 

34.  Procsdures-Storoge- 
Ambiguous 

35.  Procedures-Storo  s- 
incomplete 

36.  Procedures-Sforage- 
Incorrect 

37.  Procedures-Faciiifies 
Maintenance- Ambiguous 

38.  Procedures-Facilities 
Maintenance-Incomplete 

39.  Procedures-Facilities 
Maintenance-incorrect 

40.  Procedures- Overall 
Mission- Ambiguous 

41.  Proeedures-Gveral! 
Mission-Incomplete 

42.  Proced  u  res-Qv  stall 
Misslon-incorrset 

43.  Procedures- Standard 
Operating  Procedures- 
Ambiguous 


No  Knowledge 

«f  *Ll. 

Factor  Not 

Advene  Effect  of  Each  Factor 

0?  mil 

Factor 

Applicable 

None 

Minima! 

Significant 

Critical 

iL 

42_ 

r— . . . 

-A 

JL 

1- 

JL 

9 

29 

12 

16 

7 

7 

_9_ 

2S_ 

J2 

16. 

7 

8_ 

JL 

21, 

Jl 

IX. 

IX 

IL. 

30- 

12 

12- 

X- 

X 

10 

30 

17 

16 

4 

3 

n 

30 

16 

1J 

6 

5 

j3_ 

14 

IX 

X 

X 

J3 

30 

14 

12 

-  6 

3 

J3 

30. 

14 

10. 

5 

7 

to 

28 

11 

5 

16 

8 

JO 

26. 

Jl 

_S_ 

5_8 

JL 

JO 

28 

10 

4 

11 

15 

Ji 

24 

11 

16 

ii 

5 

GROUP  vn  WRITTEN  PROCEDURES  ORIENTED  FACTORS  (Continued) 


Specific  Factors 

sdufes-St'Ondarei 
Operating  Procedures- 
incomplete 

45.  Prated  urei-S  tandard 
Operating  Procedores- 
incarrect 


No  fotowfe 
of  tisi* 
Factor 

10 


Factor  Not  Adverse  Effect  of  Eoch  Factor 

Applicable  j  None  (Minimal  isignifieantj  CritieaT 


SAp**:*  'i 


GROUP  VIII  DOCUMENTATION  ORIENTED  FACTORS 


Specific  Factors 


Mariuol-Difficult  to  feed 

2.  Operation-Technical 
Manual- Poorly  Organized 

3.  Operation-Operational 
Logs~D  iff  i  cult  to  read 

4.  OpcraHon-OpsrGHonai 
Logs- Pool  iy  Organised 

5.  Operation-Time  Logs- 
DifFicult  to  Read 

6.  Operation-Time  Logs- 
Poorly  Organized 

7.  Maintenance-Technical 
Manuals- Difficult  to  Read 

8.  Maintenance- Technical 
Manuals*  Poorly  Organized 

9.  Maintenance-Maintenance 
logs-DIfficult  to  Read 

10.  Mamtenca-tce-Mamfeoance 
logs- Poorly  Organized 

11.  failure  Reporting  Forms- 
Difficult  to  Read 

12.  Failure  Reporting  Forms- 
Poorly  Organized 

13.  Troining-Manuais- 
Difficult  to  Read 

14  Training-Manuols- 
Poorly  Organized 


Adverse  Effect  of  Seek  Foster 


0  }  None  I  Minima 


Critics 


GROUP  iX  ADMINISTRATIVE-MANAGEMENT  ORIENTED  FACTORS 


APPENDIX  If 

Results  of  Rank  Order  Analysis  of  Systems  Effectiveness  Stry  ./ 


GROUP  I  MISSION  ORIENTED  FACTORS 


I 


Specific  Sectors 

Radar 

Subsystems 

Cosrm-  r>  ?  ce  t  i  on 
Subsystems 

Computer 

Subsystems 

Missile 

Support 

Subsystem 

1. 

Mission  Tolerances  - 

Narrow 

S 

M 

S 

S 

2. 

Mission  Tole*enees  - 
Bread 

M 

N 

s 

M 

3. 

Mission  Recovery 

Time  -  Short 

S 

N 

s 

N 

4. 

Mission  Recovery 

Time  ~  Long 

N 

N 

j 

N 

5. 

Mission  Accuracy  -  tow 

M 

N 

s 

M 

6. 

Mission  Accuracy  - 
High 

M 

N 

s 

S 

7, 

Mission  Frequency  - 
Low 

M 

N 

$ 

M 

8. 

Mission  Frequency  - 
High 

S 

M 

s 

M 

9. 

Mission  Repeatability  - 
low 

M 

N 

3 

M 

10. 

Mission  Repeatability  - 
High 

M 

N 

s 

M 

u. 

Mission  Highly  Speci¬ 
al  i  zed 

M 

N 

s 

S 

12. 

Mission  Routine 

N 

N 

s 

M 

13. 

Mission  Goals  - 
Numerous 

N 

N 

s 

M 

14. 

Mission  Goals  -  Not 
Clearly  Defined 

N 

N 

s 

S 

I 
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GROUP  f  MISSION  ORIENTED  FACTORS  (Continue) 


Missile 

Specific  Factors  Rsrfcsr  Communication  Computer  Support 

Subsystems  Subsystems  Subsystems  Subsystems 

is*  Mission  Geois  -  N  N  S  '  5 

Ambiguous 

16.  Mission  Length  ~  S  S  S  5 

Long 

17.  Mission  Length  -  M  N  MM 

Short 


GROUP  ft  HARDWARE  ORIENTED  FACTORS 


Specific  Factors 

Radar 

Subsystems 

Communication 

Subsystems 

Computer 

Subsystem! 

!  . 

Reliability  -  Low 

S 

N 

S 

2. 

No  Redundancy  or 
Backup 

S 

N 

S 

3. 

Redundancy  or  Back¬ 
up  insufficient 

c 

N 

s 

4. 

Electrical  Stress  -  High 
{e.g., Part  or  Circuit 
Stress) 

$ 

N 

N 

5. 

Mechanical  $t»  • 

High 

S 

N 

N 

6. 

System  Thermal  Stress  - 
High  Temperature 

M 

N 

N 

7. 

System  Thermal  Stress  - 
Low  Temperature 

M 

N 

N 

8. 

Use  of  Non -Standard 
Parts 

S 

f 

M 

N 

9. 

Use  of  Microelectronic 
Devices 

N 

N 

N 

10. 

System  Electrical 
Tolerances  -  Ncrrow 
(e.g. ,  Radar  Power 
Output  1  KW  5%) 

S 

S 

N 

n* 

System  Electrical 

N 

N 

M 

Tolerances  -  Broad 
(e.g, ,  Radar  Power 
Output  1  KW  20%} 


Missile 

Support 

Subsystems 

S 

i* 

s 

s 

M 

M 

M 

M 

M 

M 

S 

M 
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GROUP  if  HARDWARE  ORIENTED  FACTORS  (Continued) 


Missile 

Specific  Fastens 

Radar 

Subsystem.!! 

C.owaunsesHen 

Subsystems 

Computer 

Subsystems 

Support 

Subsystems 

System  Mechanical 
Tolerances  -  Narrow 
(e  .9. ,  Mechanical 
Clearance  .005  in.) 

M 

N 

N 

M 

System  Mechanical 

Vo? Hi  cnees  -  Broad 
(e.g. ,  Mechani ca I 
Clearance  -?5G  in.) 

N 

N 

N 

M 

Shock  -  Severe 

N 

N 

N 

M 

Vibration  -  Severe 

N 

N 

N 

M 

Use  of  Encapsulated 
Parts,  Assembl  ies. 
Components 

M 

N 

M 

M 

Use  of  Embedded 

Parts,  Assemblies, 
Components 

M 

N 

M 

M 

Use  of  Potted  Parts . 
Assemblies,  Components 

M 

N 

M 

M 

Use  of  Printed  Wiring 

M 

N 

S 

M 

Use  of  Special  Elec¬ 
tronic  Devices  (e.g.. 
Klystron) 

M 

M 

N 

S 

Equipment  Safety 

Hawsrds 

Grounds  Faulty) 

M 

Is 

M 

M 

Safety  Devices  ■ 
Inadequate  (e,  g. ,  Not 
Enough  Interlocks) 

N 

N 

M 

M 
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GROUP  H  HARDWARE  ORiENTEr*  FACTORS  (Continued) 


Spec! Tic  Foctsrs 

Radsr 

Subsystems 

Common  >s  cts  t  i  on 
Subsystems 

Computer 

Subsystems 

Missi's 

Supper,1 

Subsystems 

23.  Warning  Devices  - 
inadequate  (®.g. , 

Hot  Enough  Warning 
Devices  for  at! 

Hazards) 

N 

N 

S 

M 

24.  Support  Equipment  - 
insufficient 

M. 

S 

s 

$ 

25*  Support  Equipment  - 
Reliability  -  Low 

M 

N 

s 

S 

26.  Support  Equipment  - 
Maintainability  -  Low 

M 

N 

5 

M 

27,  Modes  of  Operation  - 
Too  Few  {e.*y. ,  Not 
Enough  System  Outputs 
for  Mission) 

M 

N 

M 

M 

28.  Mode  *  of  Operation  - 
Too  Numerous  (e.g. , 
More  System  Outputs 
Available  than  required 
for  Mission;  hardware 
roc  Soohii.iitrt.red) 

M 

N 

S 

M 

29.  Modes  of  Operation  - 
Marginal  (e.gf/ Under 
Idea!  Conditions  Just 
Enough  Outputs  Avail¬ 
able  for  Mission) 

M 

N 

S 

M 

30.  Interfaces  -  Incorrect 

S 

N 

s 

S 

31 .  Interfaces  -  Missing 

N 

N 

■$ 

5 

32.  Interfaces  -  Marginal 

M 

N 

5 

$ 

33.  Maintainability  -  Low 

S 

M 

S 

M 
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GROUP  Si  HARDWARE  ORIF4TED  FACTORS  (C orHnwed) 


Missile 


Specific  factors 

Radar 

Subsystems 

Communf  cation 
Subsystems 

Computer 

Subsystems 

Support 

Subsystems 

34.  Accessibility  -  Poor 

N 

N 

S 

S 

35.  1  nterc-hongeebi 1 * fy  - 

Poor 

M 

N 

5 

s 

35.  Localization  -  Dif¬ 
ficult 

M 

N 

S 

s 

37.  Throw-away  of  Fail¬ 
ure  Maintenance 

Plan 

N 

N 

N 

M 

38.  Repair  at  Failure 
Maintenance  Plan 

M 

M 

N 

M 

39.  Bench  Repair  Main- 
tenant® 

M 

M 

M 

S 

40.  Depot  Repair  Main- 
tencnca 

S 

M 

N 

M 

41 .  Test  Equipment  - 
Insufficient 

M 

S 

M 

S 

42.  Test  Equipment 
Reliability  -  Low 

$ 

N 

S 

S 

43.  Test  Equipment 
Maintainability  * 

Low 

N 

N 

s 

S 

GROUP  Hi  ENVIRONMENTAL  ORIENTED  FACTORS 


l  !«' 

I 

j 


f 


Msssl  Is 


Specific  factors 

kodcr 

Subsystem 

Common  s  cat  ion 
Subsystems 

Corj-ipufsr 

Subsystems 

Support 

Subsystems 

1. 

Ambient  Humidify  -  Low 

M 

M 

N 

M 

2. 

Ambient  Humidity  »  High 

N 

N 

M 

S 

3, 

Ambient  Temperature  - 
Low 

M 

M 

M 

M 

4. 

Ambient  Temperature  - 
High 

N 

N 

S 

S 

Ancient  Pressure -Low 

N 

N 

N 

M 

6 . 

Ambient  Pressure-  High 

N 

N 

N 

M 

7. 

Shock  -  Excessive 

N 

N 

M 

M 

8. 

Vibration  -  Excessive 

N 

N 

M 

S 

9. 

Acceleration  -  High 

N 

N 

M 

N 

10. 

Corrosion  -  Excessive 

S 

N 

M 

S 

n. 

Radiation  -  Severe 

M 

N 

M 

M 

12. 

Geographical  Location 
(e.g.,  Europe) 

N 

S 

M 

M 

13. 

Too  Close  to  Storage 
Facilities 

N 

N 

M 

M 

14. 

Too  For  from  Storage 
Facilities 

N 

N 

M 

M 

15. 

Too  Close  to  Trans¬ 
portation 

N 

N 

M 

M 

16. 

Too  For  from  Trans¬ 
portation 

N 

M 

M 

M 
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GROUP  HI  ENVIRONMENTAL  ORiENTED  FACTORS  (Continued) 


Specif?**  Factors 

Ssdar 

$vb$yttem 

Communication 

Subsystems 

Computer 

Subsystems 

Support 

Subsystsms 

17. 

El  s  ctromogneti  c 
Interference  Level  - 
High 

M 

N 

M 

$ 

IS. 

El  ectromsgnat  1  e 
Interference  Level  - 
Marginal 

N 

N 

M 

$ 

\9. 

Phyil cal  Terrain  - 
Low  A  roc 

M 

N 

M 

M 

20. 

Physi cci  Terrain  - 
Mountainous  Area 

M 

S 

M 

M 

23. 

Too  For  from  Support 
Facilities 

S 

M 

N 

M 

22. 

Climatic  Environment 
(e.g,,  Arctic) 

M 

M 

M 

M 

23. 

Artificial  Environment 
(e.g.,  Air  Conditioning) 

M 

M 

S 

$ 

24. 

Proximity  to  Popu lated 
Areas 

N 

N 

M 

M 

25. 

Embargo^!  cckade 

N 

N 

M 

N 

25. 

Air  Space  Restrictions 

N 

N 

M 

M 

27. 

Proximity  to  Hostile 

Areas 

N 

N 

M 

M 

28. 

Proximity  to  Unfriendly 
Areas 

N 

N 

M 

M 

25. 

Enemy  Count@rmeasa.res 

N 

N 

M 

N 

GROUP  in  ENVIRONMENTAL  ORIENTED  FACTORS  (Continued) 

m;  «  He 


Specific  Factors 

Radar 

Communication 

Computer 

Support 

Subsystems 

Subsystems 

Subsystems 

Subsystems 

Use  of  Indigenous 
Technics!  Personnel 

N 

N 

M 

M 

Use  of  Itidsgervaus 
Support  Personnel 

M 

M 

M 

M 

GROUP  IV  SUPPORT  FACILITIES  ORIENTED 


i  cross 


Specific  rectors 

Rodor 

Subsystems 

i. 

Prime  Power  Source  - 

High  interruption 

Rata 

M 

2. 

Prime  Power  Source  - 
Marginal  Output 

M 

3. 

Prime  Power  Source  - 
Low  Reliability 

N 

4. 

Prime  Power  Source  - 
Low  Maintainability 

N 

5. 

Auxiliary  Power  Source  ~ 
High  Interruption  Rate 

N 

6. 

Auxiliary  Power  Source  - 
Marginal  Output 

N 

7. 

Auxiliary  Power  Source  *• 
Low  Reliability 

N 

8. 

Auxiliary  Power  Source  - 
Low  Maintainability 

N 

9 . 

Real  Estate  -  Too  Small 
an  Area 

N 

10. 

Real  Estate  -  Too  Large 
an  Area 

N 

n. 

Real  Estate  -  Physically 
Marginal 

M 

12.  Real  Estate  -  Site  Acquis-  N 

itfon  Impossible  (e,g.# 
Impossible  to  Buy  or  Lease 
Real  Estate) 


Communication 

Subsystems 

Computer 

Subsystems 

Missile 

Support 

Subsystems 

N 

S 

S 

N 

$ 

s 

N 

S 

s 

N 

s 

s 

N 

s 

s 

N 

s 

s 

N 

s 

s 

N 

s 

s 

N 

M 

M 

N 

N 

M 

N 

N 

M 

N 

N 

N 
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GROUP  IV  SUPPORT.  FACILITIES  ORIENTED  FACTORS  {Continued} 


Missile 

Specific  Factors  Radar  Comma  nf cation  Computer  Support 

Subsystems  Subsystem*  Subsystems  Subsystems 


I 


13.  Real  Estate  -  Site 
Acquisition  Delayed 

14.  Buildings  Containing 
System  Hardware  - 
Too  Small 

15.  Buildings  Containing 
System  Hardware  - 
Too  Large 

16.  Buildings  Containing 
System  Hardware  - 
Layout  inefficient 

17.  Buildings  Containing 
System  Hardware  - 
Too  Warm 

18.  Buildings  Containing 
System  Hardware  - 
Too  Cold 

19.  Buildings  Containing 
System  Hardware  - 
Required  Maintenance 
Excessive 

20.  Tower  Height  -  Too  Low 
(e.g. ,  Radar  Tower) 

21.  Tower  Height -Too  High 

22.  Tower  -  Electrical 
Maintenance  Excessive 

23.  Tower  -  Mechanical 
Maintenance  Excessive 


N 

S 


N 


M 


M 


N 


M 


N 

N 

N 

S 


93. 


N 

S 


N 


N 


N 


N 


N 


N 

N 

N 

N 


M  N 


M  M 

N  M 

S  M 

N  S 


i 

i 

1 


< 

\ 


! 


N  M 

N  M 


N 

N 

N 

N 


M 


I 


i 

i 


i 

! 

] 

i 

i 

! 

i 

l 


3 

\ 

i 

| 


\ 

\ 


GROUP  V  LOGISTICS  ORIENTED  FACTORS 


Specific  Factors 

Rader 

Subsystems 

Common?  cation 
Subsystems 

Computer 

Subsystems 

Missile 

Support 

Subsystems 

1 . 

Technical  Operational 
Documents  -  Insufficient 
Supply 

S 

N 

S 

S 

2. 

Technical  Operational 
Documents -Supply  Not 
on  Time 

S 

N 

M 

S 

3. 

Technical  Operational 
Documents-  Incorrect 
Documents  Supplied 

s 

N 

S 

s 

4. 

Technical  Maintenance 
Documents-!  nsuff  i  ci  ent 
Supply 

> 

M 

$ 

s 

5. 

Technical  Maintenance 
Documents  -  Supply 

Not  on  Time 

s 

M 

S 

s 

6. 

Technical  Maintenance 
Documents  -  Incorrect 
Documents  Supplied 

s 

N 

s 

s 

7. 

Technical  Support 
Documents-!  nsuff  i  ci  ent 
Supply 

N 

N 

s 

s 

8. 

Technical  Support 
Documents  -  Supply 

Not  on  Time 

M 

N 

s 

s 

9. 

Technical  Support 
Documents -Incorrect 
Documents  Supplied 

N 

N 

s 

s 

10. 

Storage  Facilities  - 
Operation 

M 

N 

M 

M 

94. 


GROUP  V  LOGISTICS  ORIENTED  FACTORS  (Continued) 


Specific  Factors 

Radar 

Subsystems 

Communication 

Subsystems 

Computer 

Subsyrtems 

Missile 

Support 

Subsystems 

11. 

Storage  Facilities  - 

Maintenance 

M 

M 

N 

M 

12. 

Storage  Facilities  - 
Support  (Including 

Test) 

M 

M 

N 

M 

13. 

Storage  Environment  - 
Operation 

M 

N 

M 

M 

14. 

Storage  Environment  - 
Maintenance 

N 

M 

N 

M 

15. 

Storage  Environment  - 
Support  (Including 

Test) 

M 

M 

N 

M 

16. 

Written  Communica¬ 
tions  -  Ineffective 

M 

M 

M 

S 

17. 

Ora!  Communications  - 
Ineffective 

M 

M 

M 

s 

18. 

Other  Communica¬ 
tions  -  Ineffective 
(e.g.,  TWX,  FAX) 

M 

M 

M 

s 

19. 

Transportation  -  Elapsed 
Time  Excessive 

S 

S 

N 

s 

20. 

Transportation  -  Hardware 
Damaged  Enroute 

S 

M 

N 

s 

21. 

Inventory -Time  Required 
Excessive 

M 

N 

N 

M 

22. 

Inventory  -  inaccurate  or 
Incomplete 

M 

M 

N 

S 

95. 
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GROUP  V  LOGISTICS  ORIENTED  FACTORS  (Continued) 


Missile 

Specific  Factors  Radar  Communication  Computer  Support 

Subsystems  Subsystems  Subsystems  Subsystems 


23.  Tom  Around  Time  -MS  NS 

Item  Failure  to  Item 

Replacement 


j- 

i 

I 


96. 


GROUP  V!  PERSONNEL  ORIENTED  FACTORS 


Specific  factors 

Radar 

Subsystems 

Communication 

Subsystems 

Computer 

Subsystems 

Missile 

Support 

Subsystem, 

1. 

Operator  -  Training 

Level  -  Low 

S 

M 

S 

S 

• 

2. 

Operator  -  Skill 

Level  -  Low 

s 

M 

S 

*■ 

3. 

Operator  -  Man- 
machine  Interfaces  * 
incorrect 

s 

N 

S 

S 

4. 

Operator  -  Man- 
machine  Interfaces  - 
Marginal 

M 

N 

M 

s 

5. 

Operator  -  Number 
of  Operators  -  In¬ 
sufficient 

S 

N 

M 

s 

6. 

Operator  -  Health  - 
Marginal 

N 

N 

M 

M 

7. 

Operator  -  Errors 

S 

N 

S 

S 

8. 

Operator  -  Safety 
Hazards  Numerous 

M 

N 

M 

S 

9. 

Operator  -  Turn¬ 
over  Rate  -  High 

M 

M 

M 

s 

10. 

Operator  -  ineffective 
Oral  Communication 

M 

N 

M 

s 

I!. 

Operator  -  Ineffective 

Wri  tten  Commu  n  I  cat  ion 

M 

N 

S 

s 

12. 

Maintenance  Personnel  - 
Training  Level  -  Low 

S 

M 

S 

s 

13. 

Maintenance  Personnel  - 
Skill  Level  -  Low 

s 

S 

s 

S 

97. 


GROUP  VI  PERSONNEL  ORIENTED  FACTORS  (Continued) 


Missile 


Specific  Factors 

Radar 

Subsystems 

Communication 

Subsystems 

Computer 
Subsys  terns 

Support 

Subsyst&j» 

Mafritwtter.es  Personnel - 

Mon-machine  inter¬ 
faces  -  Incorrect 

$ 

N 

c 

•s 

$ 

Maintenance  Personnel- 
Man-ma  chine  Inter¬ 
faces  -  Marginal 

N 

N 

$ 

S 

Maintenance  Personnel- 
Number  of  Personnel  - 
Insufficient 

N 

N 

S 

s 

Maintenance  Personnel- 
Health  -  Poor 

N 

N 

M 

M 

Maintenance  Personnel- 
Errors 

M 

M 

S 

S 

Maintenance  Personnel- 
Safety  Hazards  - 
Numerous 

M 

N 

M 

S 

Maintenance  Personnel- 
Turn-over  Rate-High 

M 

M 

M 

s 

Maintenance  Personnel  - 
Ineffective  Oral 

Communi  cation 

M 

N 

M 

$ 

Maintenance  Personnel  - 
Ineffective  Written 
Communi  cation 

M 

N 

S 

s 

Logistics  Personnel- 
Traintng  Level  - 
inadequate 

M 

N 

N 

$ 

Logistics  Personnel  - 
Skill  Level  - 
inadequate 

M 

M 

N 

M 
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GROUP  Vi  PERSONNEL  ORIENTED  FACTORS  (Continued) 


Missile 


Specific  Factors 

Radbr 

Subsystems 

Communication 

Subsystems 

Computer 

Subsystems 

Support 

Subsystems 

25. 

Logistics  Personnel  - 
Mon-mo chine  inter¬ 
faces  ~  Marginal 

N 

N 

N 

M 

26. 

Logistics  Personnel  - 
Number  of  Personnel  - 
Insufficient 

N 

N 

N 

M 

27. 

Logistics  Personnel  - 
Health  -  Poor 

N 

N 

N 

M 

28. 

Logistics  Personnel  - 
Errors 

M 

M 

M 

S 

29. 

Logistics  Personnel  - 
Safety  Hazards 

Numerous 

N 

N 

N 

M 

30. 

Logistics  Personnel  - 
Turn-over  Rote  -  High 

N 

M 

N 

M 

31. 

Logistics  Personnel  - 
Ineffective  Oroi 
Communication 

N 

N 

N 

M 

32. 

Logistics  Personnel  - 
Ineffective  Written 
Communication 

N 

N 

N 

M 

33. 

Personnel-Recreation 
Facll  ities-i  nadequote 

N 

N 

N 

M 

34. 

Personnel-  Housing 
Facilities  -  Marginal 

N 

N 

N 

N 

35. 

Personnel  -  Medical  - 
Dental  Facilities  - 
Marginal 

N 

N 

N 

M 

99. 


GROUP  Vil  WRITTEN  PROCEDURES  ORIENTED  FACTORS 


Specific  Factors 

Radar 

Subsystems 

Common  i  esti  on 
Subsystems 

Computer 

Subsystems 

Missile 

Support 

Subsystems 

1. 

Procedures  -  Operation- 
Ambiguous 

M 

N 

M 

S 

2. 

Procedures  -  Operation- 
incomplete 

M 

N 

S 

S 

Procedures-OperatitH . 
Incorrect 

*** 

N 

s 

s 

4. 

Procedures  -  System 
Maintenance-Ambiguous 

S 

N 

s 

s 

5. 

Procedures  ~  System 
Maintenance  -  Incom¬ 
plete 

S 

N 

s 

s 

6. 

Procedures  -  System 
Maintenance  -  Incor¬ 
rect 

s 

N 

s 

s 

7. 

Procedures  -  Test  - 
Ambiguous 

s 

N 

M 

s 

8. 

Procedures  -  Test  - 
Incomplete 

M 

N 

M 

$ 

9. 

Procedures  -  Test  - 
Incorrect 

s 

N 

S 

s 

to. 

Procedures  -  Requisi¬ 
tion  -  Ambiguous 

M 

N 

N 

s 

11. 

Procedures  -  Requisi¬ 
tion  -  incomplete 

M 

N 

N 

M 

12. 

Procedures  -  Requisi¬ 
tion  -  Incorrect 

M 

N 

N 

S 
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GROUP  Vfl  WRITTEN  PROCEDURES  ORIENTED  FACTORS  (Continued) 


Specific  Factors 


Radar 

Subsystems 


13. 

Procedures  -  Transpor¬ 
tation  -  Ambiguous 

N 

14. 

Procedures  -  Transpor¬ 
tation  -  Incomplete 

N 

15. 

Procedures  ~  Transpor¬ 
tation  -  incorrect 

N 

16. 

Procedures  -  Inventory- 
Ambiguous 

N 

17. 

Procedures  -  Inventory- 
Incomplete 

N 

18. 

Procedures  -  Inventory- 
incorrect 

N 

19. 

Procedures  -  Communi¬ 
cation  -  Ambiguous 

M 

20. 

Procedures  -  Conuram:- 
eation  -  Incomplete 

N 

21. 

Procedures  -  Communi¬ 
cation  -  incorrect 

N 

22. 

Procedures  -  Adminis¬ 
trative  -  Ambiguous 

M 

23. 

Procedures  -  Adminis¬ 
trative  -  Incomplete 

M 

24. 

Proceckjres  -  Arintnls- 
trative  -  Incorrect 

M 

25. 

Procedures  -  Safety  - 
Ambiguous 

N 

Missile 


Communication 

Subsystems 

Computer 

Subsystems 

Support 

Subsystems 

N 

N 

M 

* 

N 

N 

M 

N 

N 

M 

N 

M 

M 

N 

M 

M 

N 

M 

M 

N 

M 

M 

N 

M 

M 

N 

M 

M 

N 

S 

M 

N 

S 

M 

N 

$ 

M 

N 

M 

M 
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GROUP  VI!  WRITTEN  PROCEDURES  ORIENTED  FACTORS  (Continued) 


Mis&ile 


Specific  Factors 

Radar 

Subsystems 

Common  i  cation 
Subsystem 

Computer 

Subsystems 

Support 

Subsystems 

26. 

Procedures  -  Safety  - 
incomplete 

N 

N 

M 

Si 

»»* 

27. 

Procedures  -  Safety  - 
Incorrect 

N 

N 

M 

M 

28. 

Procedures  -  Counter- 
meosu  res-  Ambiguous 

N 

N 

M 

N 

29, 

Procedures  -  Counter- 
measures  -  incomplete 

N 

N 

M 

N 

30. 

Procedures  ~  Counter¬ 
measures  -  incorrect 

N 

N 

N 

N 

31. 

Procedures  -  Training- 
Ambiguous 

M 

N 

S 

M 

32. 

Procedures  -  Training- 
Incomplete 

M 

N 

s 

M 

33. 

Procedures  -  Training- 
Incorrect 

M 

N 

s 

S 

34. 

Procedures  -  Storage- 
Ambiguous 

M 

N 

M 

M 

35. 

Procedures  -  Storage- 
Incomplete 

M 

N 

M 

M 

34. 

Procedures  -  Storage- 
Incorrect 

M 

N 

M 

M 

37. 

Procedures  -  Facilities 
Maintenance-Ambiguous 

N 

N 

N 

M 

38. 

Procedures  -  Facilities 
Maintenance-1  n  complete 

N 

N 

N 

M 
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GROUP  VII  WRITTEN  PROCEDURE  ORIENTED  FACTORS  (Continued) 


Specific  Footers 

Radar 

Subsystems 

Ccmrmmi  cation 
Subsystems 

Computer 

Su  bystems 

Missile 

Support 

Subsystems 

39, 

Procedures  -  Facilities 
Maintenance-!  ncorreet 

N 

N 

N 

N 

40. 

Procedures  -  Overall 
Mission  -  Ambiguous 

S 

N 

N 

S 

4t, 

Procedures  -  Overall 
Mission  -  Incomplete 

s 

N 

S 

S 

42. 

Procedures  -  Overall 
Mission  -  Incorrect 

s 

N 

N 

s 

43. 

Procedures  -  Standard 
Operating  Procedures  - 
Ambiguous 

s 

N 

M 

s 

44, 

Procedures  -  Standard 
Operating  Procedures  - 
incomplete 

s 

N 

M 

s 

43. 

Procedures  -  Standard 
Operating  Procedures  - 
Incorrect 

s 

N 

S 

s 
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GROUP  Viii  DOCUMENTATION  ORIENTED  FACTORS 


Specific  Factors 

Radar 

Subsystems 

Communication 

Subsystems 

Computer 

Subsystems 

Missile 

Support 

Subsystem 

Operation-Technical 
Manual-Difficult  to 

Read 

M 

N 

S 

M 

Operaf  i  on-Techn  i  ca  1 
Manual-  Poorly  Or¬ 
ganized 

M 

N 

S 

M 

>•’ 

Operati  ort-Operati  onal 
Logs -Difficult  to  Read 

M 

N 

M  - 

M 

Operation-Operational 
Logs-Pocrfy  Organized 

M 

N 

M 

M 

Operation-Time  Logs  - 
Difficult  to  Read 

M 

N 

M 

M 

Operation-Time  Logs  - 
Poorly  Organized 

M 

N 

M 

M 

Maintenance-Techni  cal 
Manuals  -  Difficult  to 
Read 

M 

N 

S 

M 

Maintenance-Technical 
Manuals  -  Poorly  Organ  ¬ 
ized 

M 

N 

S 

M 

Maintenance-Mainten- 
fenance  Logs  -  Difficult 
to  Read 

M 

N 

s 

M 

Mcintenonce-Mainten- 
tenance  Logs  -  Poorly 
Organized 

M 

N 

s 

M 

Failure  Reporting  Forms  - 
Difficult  to  Read 

M 

M 

M 

M 

GROUP  VIII  DOCUMENTATION  ORIENTED  FACTORS  (Continued) 


Specific  Factors 

Radar 

Subsystems 

Communication 

Subsystems 

Computer 

Subsystems 

Missile 

Support 

Subsystems 

12. 

Failure  Reporting  Forms- 
Poorly  Organized 

M 

N 

M 

M 

* 

13. 

Training-Manuals  - 
Difficult  to  Read 

M 

N 

M 

M 

14. 

Training  -  Manuals- 
Poorly  Organized 

M 

N 

M 

M 

15. 

Administrative  Forms  - 
Difficuft  to  Read 

M 

N 

M 

M 

16. 

Administrative  Forms- 
Poorly  Organized 

M 

N 

M 

M 

17. 

Safety  -  Manuals  - 
Difficult  to  Read 

M 

N 

M 

M 

18. 

Safety  -  Manuals  - 
Poorly  Organized 

M 

N 

M 

M 

19. 

Logistics  -  Technical 
Manuals  **  Difficult  to 
Read 

M 

N 

M 

M 

20. 

Logistics  -  Technical 
Manuals  -  Poorly  Or¬ 
ganized 

M 

N 

M 

M 
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GROUP  {X  ADMINISTRATIVE  -  MANAGEMENT  ORIENTED  FACTORS 


Missile 


Specific  Factors 

Radar 

Subsystems 

Communication 

Subsystems 

Computer 

Subsystems 

Support 

Subsystems 

Administrative  Capa- 
bil  i  ty— I  naefequate 

,M 

N 

S 

M 

Administrative  Delays- 
Excessive 

M 

N 

S 

S 

Administrative  Organi¬ 
zation  -  Weak 

M 

N 

s 

S 

Administrative  Reports- 
Incomplete 

M 

N 

M 

M 

Administrative  Control- 
Weak 

M 

N 

S 

S 

Administrative  Planning- 
Ineffective 

M 

N 

S 

S 

Administrative  Schedul¬ 
ing  -  Weak 

M 

N 

S 

s 

Administrative  Services- 
Marginaf 

M 

N 

M 

M 

Administrative  Coordin¬ 
ation  -  ineffective 

M 

N 

S 

S 

GROUP  X  ADDITIONAL  FACTORS 


Specific  Factors 

Racier 

Subsystems 

Communication 

Subsystem 

Computer 

Subsystems 

Missile 

Support 

Subsystems 

1. 

Operations  Problems 

- 

S 

2. 

Customer  Directions 
Sfow  or  Non-existent 

- 

s 

. 

3. 

Equipment  Delivery 
Schedule  Inaccurate 

s 

4. 

Incremental  Funding 
Delays  or  Ho'ds 

- 

S 

5. 

Site  Clearance 

Delays 

s 

107. 


APPENDIX  HI 


Relationship  of  Constituent  Abilities  and  Related  Factors 
to  Functional  Activities 


CONTENTS 


FIGURE  NO.  PAGE 

PROGRAM  MANAGEMENT  FUNCTION 


ADMINISTRATlON/SCHEDuXiNG/PLANNJNG 


s 

Constituent  Abilities  Relating  to  Administration/ 
ScheduHng/Planning 

121 

9 

Management  Subabiliries  and  Related  Factors 

Associated  With  Administfation/Scheduling/Pfanning 

122 

10 

Communication  Subabiiitles  Associated  With 
Administration/Schedul  ing/Pl  arming 

125 

11 

Pin  gram  Planning  Suitabilities  and  Related  Factors 

Associated  With  Administration/Scheduling/Planniing 

126 

12 

Personnel/Human  Factor  Sybabilities  and  Related  Factors 
Associated  With  Administration/Scbadbling/Planning 

128 

CONTRACT  ADMINISTRATION 


13 

Constituent  Abilities  Relating  to  Contract  Administration 

131 

14 

Management  Subabilifies  and  Related  Factors  Associated 

With  Contract  Admlnisf ration 

132 

15 

Communication  Subabtl  frits  Associated  With  Contract 
Administration 

134 

16 

Pro^am  Planning  Subabilities  and  Related  Factors  Associated 
With  Contract  Administration 

135 

17 

Personnel/Human  Factors  Subcbilities  and  Related  Factors 
Associated  With  Contract  Administration 

136 

18 

System  Performance  Suitabilities  and  Related  Factors 

Associated  With  Contract  Administration 

137 

19 

Support  Subabilities  and  Related  Factors  Associated  With 
Contract  Administration 

138 

e 


I 


i 

j 

s 

> 


109 


CONTENTS 

(Co.Vtd.) 


FIGURE  NO. 

MARK  ETING/PROCUREMENT 

PAGE 

20 

Constituent  Abilities  Relating  to  Marketing/Procurement 

140 

2? 

Management  Subobilities  and  Related  Factors  Associated 

With  Marksflng/Prseurerrierit 

141 

22 

Communication  Sufedbiilties  Associated  With  Marketing/ 
Procurement 

143 

INDUSTRIAL  RELATIONS 

23 

Constituent  Abilities  Relating  to  Industrial  Relations 

145 

24 

Management  Subobilities  and  Related  Factors  Associated 

With  Industrial  Relations 

146 

25 

Communication  Subabilities  Associated  With  Industrial 

Relations 

148 

26 

Personnel/Human  Factors  Subabilities  and  Related  Factors 
Associated  With  Industrial  Relations 

149 

27 

Training  Subabilities  and  Related  Factors  Associated  With 
Industrial  Relations 

151 

OPERATIONS  ANALYSIS 

28 

Omstltuent  Abilities  Relating  to  Operations  Analysis 

154 

29 

Management  Subobilities  and  Related  Factors  Associated 

With  Operations  Analysis 

155 

30 

Communication  Subobilities  Associated  With  Operations 
Analysis 

157 

31 

Program  Planning  Subobilities  and  Related  Factors  Associated 
With  Operations  Analysis 

no. 

158 

CONTENTS 

(Con'td.) 


FIGURE  NO.  PAGE 


OPERATIONS  ANALYSIS 
(Con'td,) 


32 

Personrtel/Human  Factors  SubabtliKes  and  Related  Factors 
Associated  With  Operations  Analysis 

f 

159  f 

33 

System  Performance  Subabilities  and  Related  factors 

Associated  With  Operations  Analysis 

160 

r 

34 

Logistics  Subabifities  and  Related  Factors  .Associated  With 
Operations  Analysis 

162 

ENGINEERING  FUNCTION 

SYSTEMS  ANALYSIS/ 

SYSTEMS  ENGINEERING 

35 

Constituent  Abilities  Relating  to  Systems  Ana! ys Is/Sy  stums 
Engineering 

166 

36 

Management  Subabifities  and  Related  Factors  Associated 

With  Systems  Andysis/Systems  Engineering 

1 

167 

37 

Communication.  Subabilities  Associated  With  Systems  Analysis/ 
Systems  Engineering 

169 

38 

Program  Planning  Subabifities  arid  Related  Factors  .Associated 
With  Systems  Analysis/Systsms  Engineering 

170 

39 

Personnel/Human  Factors  Subabilities  and  Related  Factors 
Associated  With  Systems  Analysis/Systems  Engineering 

172 

40 

System  Performance  Subabiiities  and  Related  Factors  Associated 
With  Systems  Analysis/Systems  Engineering 

174 

41 

Support  Subabiiities  and  Related  Factors  Associated  With  Systems 
Analysis/Systems  Engineering 

176 

42 

Reliability  Subabifities  end  Related  Factors  Associated  With 
Systems  Analysis/Systems  Engineering 

177 

in. 


CONTENTS 

(Con*td.) 

FIGURE  NO. 

SYSTEMS  ANALYSIS/ 

SYSTEMS  ENGINEERING 
(Carted.) 

PAGE 

43 

Maintainability  Subabi  lines  and  Related  Factors 

Associated  With  Systems  Arsalysls/Systems  Engineering 

1  78 

*  44 

Training  Suhobi'nti©  and  Related  Factors  Associated 

With  Systems  Analysls/Systems  Engineering 

179 

45 

Design  Review  Subobi titles  and  Related  Factors 

Associated  With  Systems  Anaiysis/Systems  Engineering 

180 

46 

Safety  Subobiltfies  and  Related  Factors  Associated  With  , 
Systems  Anaiysis/Systems  Engineering  f 

182 

47 

logistics  Subabifities  and  Related  Factors  Associated  With 
Systems  Andysis/Systems  Engineering 

183 

LOG  tSTICS/SUPPORT 


48 

Constituent  Abilities  Relating  to  Logistics/Supparf 

186 

49 

Communication  Subabilities  Associated  With  Logistics/ 

Support 

187 

50 

Program  Planning  Subabiiifies  and  Related  Factors 

Associated  With  Logistics/Support 

188 

51 

Personnel/Hu men  Factors  SubabiiiHes  and  Related  Factors 
Associated  With  Logistics /Support- 

190 

52 

Support  Subabilities  and  Related  Factors  Associated  With 

Loght  i  cs/Support 

191 

53 

Logistics  Subabilities  and  Related  Factors  Associated  With 
Legist.  -^/Support 

192 

112. 

CONTENTS 
(Con ’id.) 

FIGURE  NO. 

DESIGN  ENGINEERING 

PAGE 

54 

Constituent  Abilities  Relating  fa  Design  engineering 

195 

55 

Communication  Sttfccbilifies  Associated  With  Design 
Engineering 

196 

56 

Personnel /Hu mon  Factors  Subabif  tries  end  Related 

Factors  Associated  With  Design  Engineering 

19? 

57 

System  Performance  SufeabiliHes  end  Related  Factors 
Associated  With  Design  Engineering 

198 

53  ■ 

Support  Subabilities  Associated  With  Design  Engineering 

202 

59 

Reliability  Subabilities  and  Related  Factors  Associated 
With  Design  Engineering 

203 

60 

Maintainability  Suitabilities  and  Related  Factors 
Associated  With  Design  Engineering 

204 

61 

Product  Assurance  5ubabUities  and  Related  Factors 
Associated  With  Design  Engineering 

205 

62 

Design  Review  Subabliities  and  Related  Factors 

Associated  With  Design  Engineering 

206 

63 

Safety  Subabifitfes  and  Related  Factors  Associated  With 
Design  Engineering 

208 

64 

Test  and  Evaluation. Subabilities  Associated  With  Design 
Engineering 

209 

RaiABiLfTY/MAiNTAlNABIUTY  ENGINEERING 


65, 

Constituent  Abilities  Relating  to  Reliobility/Mointoinability 
Engineering 

211 

66 

Communication  Suabilities  Associated  With  Reliability/ 
Maintainability  Engineering 

212 

113, 


CONTENTS 

^Con*td,} 


FIGURE  NO, 


PAGE 


REUAB  (.ITY/MAINTAINABJLtTY  ENGINEERING 
{Co.n'td.) 


I 


67 

Ptogism  Pf tinning  Sybebiflties  and  Related  Factors 

Associated  With  Eeficbi! tty/Marnfalnabi! : >y  Engineering 

213 

68 

System  Perfemience  Sobeblllties  and  Related  Factors 
Associated  With  lie! f sW  1  i fy/Ma irttamabi I i ty  Engineering 

215 

69 

Reliability  Suitabilities  end  Related  Factors  Associated 

With  Re! f abl  1  i ty/Mai rrtai nafai f i  ty  Engineering 

218 

70 

Maintainability  Subabif  sties  aid  Related  Factors 

Associated  With  Ref  lability /Mat  mainablnty  Engineering 

22 2 

71 

Design  Review  Sobdsllities  and  Related  Factors  Associated 
With  Refiabifity/Maintainabiilty  Engineering 

226 

HUMAN  ENGINEERING/SAFETY  ENGINEERING 


72 

Constituent  Abilities  Relating  to  Human  Engineerlng/Safety 
Engineering 

229 

73 

Communication  Suitabilities  Associated  With  Human  Engineering/ 
Safety  Engineering 

230 

74 

Program  Planning  Suabilities  and  Related  Factors  Associated 
With  Humors  Engl neori ng/$af ety  Engineering 

233 

75 

Petsonrvel/Mursxm  Factors  Subabilities  and  Related  Factors 
Associated  With  Human  Eng? neering/Safety  Engineering 

233 

76 

Design  Review  Subabi  litres  and  Related  Factors  Associated 

With  Human  Engineering/Safety  Engineering 

235 

77 

Safety  Subabilities  and  Related  Factors  Associated  With  Human 
Engineer! ng/Safety  Engineering 

236 

114. 


■«ss* 


FIGURE  NO. 


CONTENTS 

(Con'td.) 


PAGE 


TEST/DEMCNSTRAT  I  ON 


78 

Constituent  Abilities  Relating  to  Test/Demonstration 

239 

79 

Communication  Sybobilifies  Associated  With  Test/ 

Demons  frafion 

240 

m 

Personnel /Human  Factors  Subabilities  and  Related 

Factors  Associated  With  T -rSt/Demom t rat b n 

241 

81 

System  Performance  SubabifitLs  and  Related  Factors 
Associated  With  Tost/Demonstration 

242 

82 

Reliability  Sobabilities  and  RelatedFactors  Associated 

With  Test/Demcnstratian 

245 

83 

Maintainability  Subabilities  and  Related  Factors 

Associated  With  Test/Demonstration 

246 

84 

Product  Assurance  Subabifities  and  Related  Factors 

Associated  With  Test/Demonstraten 

247 

85 

Safety  Stabilities  and  Related  Factors  Associated 

With  Test/Demonstration 

248 

86 

Test  and  Evaluation  Subabifities  Associated  With  Test/ 
Demonstration 

249 

OPERATIONS  FUNCTION 

PURCHASING 

87 

Constituent  Abilities  Relating  to  Purchasing 

253 

88 

Communication  Subabilities  Associated  With  Purchasing 

254 

89 

Logistics  Subabilities  and  Related  Factors  Associated  With 
Purchasing 

255 

115 


CONT  ENTS 
(Ccn'td.) 


FIGURE  NO. 

PUNNING 

PAGE 

90 

Constituent  Abilities  Relating  to  Planning 

258 

91 

Communication  Subabilities  Associated  With  Planning 

259 

92 

Program  Planning  Subabi! ities  and  Related  Factors 
Associated  With  Planning 

260 

93 

Support  Subabilities  and  Related  Factors  Associated 

With  Planning 

263 

94 

Safety  Subabilities  and  Related  Factors  Associated  With 
Planning 

264 

95 

Logistics  Subobilities  and  Related  Factors  Associated 

With  Planning 

265 

MANUFACTURING 

96  Constituent  Abilities  Relating  to  Manufacturing  268 

97  Communication  Subabilities  Associated  With  Manufacturing  269 

98  System  hsTformance  Subabilities  arid  Related  Factors 

Associated  With  Manufacturing  270 

99  Support  Subabi fities  and  Related  Factors  Associated 

With  Manufacturing  272 

100  Reliability  Subabilities  Associated  With  Manufacturing  273 

101  Maintainability  Subabilities  Associated  With  Manufacturing  274 

102  Product  Assurance  Subabitities  and  Related  Factors  Associated 

With  Manufacturing  275 


103  Test  and  Evaluation  Sub^bilities  Associated  with  Manufacturing  276 


116 


CONTENTS 

(Con'ld.) 


FIGURE  NO. 


PAGE 


PRODUCT  ASSURANCE 


104 

Constituent  Abilities  Relating  to  Product  Assurance 

278 

105 

Communication  Subabiiities  Associated  With  Product 
Assurance 

279 

106 

Product  Assurance  Subabilities  and  Related  Factors 

Associated  With  Product  Assurance 

280 

PRODUCT  SUPPORT  FUNCTION 

TECHNICAL  PUBLICATIONS 

107 

Constituent  Abilities  Relating  to  Technical  Publications 

285 

TOS 

Communication  Subabiiities  Associated  With  Technical 
Publications 

286 

109 

Personnel/Hu  men  Factors  Suitabilities  Associated  With 
Technical  Publications 

287 

110 

Logistics  Subabilities  and  Related  Factors  Associated  With 
Technical  Publications 

289 

TECHNICAL  TRAINING 

111 

Constituent  Abilities  Relating  to  Technical  Training 

291 

112 

Communication  Subabilities  Associated  With  Technical 
Training 

292 

113 

Personnel  /Human  Factors  Subabiiities  end  Related  Factors 
Associated  With  Technical  Training 

293 

114 

Training  Subabiiities  and  Related  Factors  Associated  With 
Technical  Training 

295 

117. 


CONTENTS 

(Con'td.) 

FIGURE  NO. 

FIELD  ENGINESUNG 

PAGE 

115 

Gansiihjerii  Abilities  Relating  to  Field  Engineering 

298 

116 

Communication  Subabliittes  Associated  With  Field 
Engineering 

299 

117 

Support  Suabilities  Associated  With  Field  Engineering 

300 

118 

Test  and  Evaluation  Subabilities  Associated  With  Field 
Engineering 

301 

118 


PROGRAM 

/MANAGEMENT 

FUNCTION 


"vsiif '.arm...' 


■i  USWX'OlLtr^ion,, 


ADMINISTRATION/ 

SCHEDULING/ 

PLANNING 


Figure  8.  Constituent  Abilities  Relating  to  Adminisfration/Scbeduiing/^lonrii 


MANAGEMENT 


SUBABIUT1ES  I 


^  ANALYZE  J 

PRIORITY 

PHASE 

i 

t 

* 

(L. 

3 

4 

CONTRACT  REQUIREMENTS 

1 

1 

l 

1 

ADMINISTRATIVE 

Organization 

Control 

Planning 

Scheduling 

Coordination 

Procedotes 

Capability 

2 

2 

2 

2 

OPERATIONAL  REQUIREMENTS 

3 

3 

3 

3 

TECHNICAL  CAPABILITY 

4 

4 

4 

4 

^  MAINTAIN^ 

DESIGN  INTEGRITY 

- 

- 

5 

- 

f  EVALUATE^ 

MANAGEMENT  QUALIFICATIONS 

5 

5 

6 

5 

CONTRACT  MANAGEMENT 

6 

6 

7 

6 

MATERIEL  MANAGEMENT 

7 

8 

7 

Figure  9. 

Management  Subabilifies  and  Related  Factors  Associated  With 
Admi  nisfrat  ton/S  chedu!  ing/Pianning 
(Sheet  1  of  3) 

122. 


SECURITY  REQUIREMENTS 
DISCREPANCY 

GOVERNMENT  MANAGEMENT  PERSONNEL 
GOVERNMENT  OPERATIONS  PERSONNEL 

PROBLEM  AREAS 

CORRECTIVE  ACTION 
CONFIGURATION  MANAGEMENT 


Figure  9 

Continued,  (Sheet  2  of  3) 
123. 


COMMUNICATION 


V, 


£ 


susABumes 


] 


(* analyze^ 


PROCEDURES 

Overall  Mission 
Operating 


EVALUATE  ^ 


GOVERNMENT  -  CONTRACTOR  COMMUNICATION 
WRITTEN  COMMUNICATIONS 
ORAL  COMMUNICATIONS 


PRIORITY 

1 

PHASE 

“1 

1 

2  • 

3 

1 

1 

! 

2 

1 

2 

3 

- 

2 

3 

4 

Figure  10 

Communication  SubabifiHes  Associated  With  Administration/ 
Scheduitn&/R!anning 
(Sheet  1  of  1 ) 

125. 


MISSION  ELEMENTS 


1 


MISSION  ELEMENTS 

1 

1 

1 

- 

TIME  PHASING 

2 

n 

£. 

2 

- 

MILESTONES 

3 

3 

3 

- 

TASK  DESCRIPTION 

4 

4 

4 

Q  ANALYZE^ 

PLANNING  PROCEDURES 

5 

5 

5 

- 

Q  ESTABLISH^ 

GOALS 

6 

6 

6 

- 

REQUIREMENTS 

7 

7 

7 

- 

CONSTRAINTS 

8 

8 

8 

- 

TRADE-OFFS 

- 

9 

? 

- 

MANUFACTURING  SUPPORT 

- 

10 

10 

- 

FIELD  SUPPORT 

U 

n 

- 

Figure  1 1 

Program  Planning  Subabilities  and  Related  Factors  Associated  With 
AdministratioryS  chedy  { 1  ng/Plcnm  ng 
(Sheet  1  of  2) 


RESPONSIBILITY  FOR  TASK  ACCOMPLISHMENT 

/ - v 

^  ANALYZE  J 

REPORTS/DATA 
DATA  FEEDBACK 


Figura  11 

Continued.  {Sheet  2  of  2} 
127. 


PERSONNEL/HUMAN  FACTORS 


] 


ANALYZE  ^ 

PRIORITY 

phase 

! 

2 

3 

4 

PERSONNEL  REQUIREMENTS 

1 

1 

! 

- 

TYPE  OF  PERSONNEL 

Administrative 

2 

2 

2 

Operations 

3 

3 

3 

- 

Logistics 

4 

4 

4 

- 

Maintenance 

5 

5 

5 

- 

Engineering 

6 

6 

6 

- 

NUMBER  OF  PERSONNEL 

7 

7 

7 

- 

TURN-OVER  RATE 

8 

8 

8 

- 

^  CONSIDER^ 

NEW  PERSONNEL 

9 

9 

9 

- 

HEALTH 

10 

10 

10 

Figure  1  2 

Personnel/Human  Factor  Subabilities  and  Related  Factors  Associated 
With  Admiriistrction/Scheduiing/Pianning 
(Sheet  1  of  2) 

128, 


RELATED  FACTORS 


ANALYZE 


) 


1 


PERSONNEL  DEVELOPMENT 
PERSONNEL  ADAPTATION 
EXTENDED  WORK  SCHEDULES 


f  EVALUATE^) 


PERSONNEL  SELECTION 


|  PRIORITY 

|  PHASE 

1 

a 

3 

4 

i 

1 

-  , 

- 

2 

2 

- 

— 

3 

3 

- 

4 

4 

Figure  12 

Continued.  (Sheet  2  of  2) 
129. 


Constituent  Abilities  Relating  to  Contract  Administration 


MANAGEMENT 


SUBABILiTIB 


ANALYZE 


ADMINISTRATION 

Organ!  zaHon 

Scheduling 

Control 

Coordination 

Planning 

Capability 

Procedures 


EVALUATE 

CONTRACT  MANAGEMENT 
TECHNICAL  CAPABILITY 
MATERIEL  MANAGEMENT 


CORRECTIVE  ACTION 


PRIORITY 

PHASE 

TTg  3  )T 

\  \  I  - 


2  2 

3  3 

4  4 


2  - 
3  - 


5  5 


6  6  6  2 


Figure  14 

Management  Subabilities  and  Related  Factors  Associated  With 
Contract  Administration 
(Sheet  1  of  2) 

132. 


RELATED  FACTORS 


Figure  14 

Continued.  (Sheet  2  of  2) 


1 


COMMUNICATION 


SUBABIUTIES 


] 


EVALUATE^ 


GOVERNMENT-CONTRACTOR  COMMUNICATION 
GOVERNMENT  STANDARDS,  PROCEDURES  &  FORMATS 
WRITTEN  COMMUNICATIONS 
ORAL  COMMUNICATIONS 


PRIORITY 

PHASE 

| 

2 

3 

4 

i 

1 

1 

1 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

' 

4 

Figure  1 5 

Communication  Subabilities  Associated  With  Contract  Administration 

(Sheet  1  of  l) 

134. 


!»feto  JXJUm  ''■‘IS  i& 0»aeM34-  ,  -\  .« 


PROGRAM  PLANNING 


^USABILITIES 


EVALUATE 


PLANNING  PROCEDURES 
TASK  DESCRIPTION 


PRIORITY 

PHASE 

J _ 2  '  3  j  4 

1  \  1  - 

2  2  2  - 


TIME  PHASING 


MILESTONES 


3  4 


GOALS 


4  5 


REQUIREMENTS 

CONSTRAINTS 


5  6 


6  7 


RELATED  FACTORS 


EVALUATE 


REPORTS/DATA 


I  M  11 


Figure  16 

Program  Planning  SubobilSHes  and  Related  Factors  Associated  With 
Contract  Administration 
(Sheet  1  of  I ) 

135. 


SUABILITIES 


PERSONNEL/HUMAN  FACTORS 


TYPE  OF  PERSONNEL 
TURN-OVER  RATE 
NUMBER  OF  PERSONNEL 


PRIORITY 


PHASE 


2  3 


1  1  1 

2  2  2 

3  3  3 


RELATED  FACTORS 


ANALYZE 


GOVERNMENT  -  CONTRACTOR  RELATIONS 


11  MM 


Figure  1 7 

Pereonnel/Human  Factors  Subabilities  and  Related  Factors  Associated 
With  Contract  Administration 
(Sheet  1  of  1) 

136, 


SYSTEM  PERFORMANCE 


1 


SUBA8IUTSES  1 


s. 

PRIORITY  ; 

(  EVALUATE  ) 

PHASE 

1 

l 

3 

4 

MISSION  GOALS 

1 

\ 

1 

—  « 

CANAL!2i) 

SYSTEM  MODIFICATIONS 

- 

2 

2 

1 

j  RELATED  FACTORS  | 

^  DETERMINE^ 

COST  INFORMATION 

- 

1 

l 

1 

EVALUATE^) 

PRODUCTION 

- 

2 

2 

- 

PURCHASING 

3 

System 


Figure  1  8 

Performance  SubcbilitJes  end  Related  Factors  Associated 
With  Contract  Administration 


(Sheet  1  of  !) 
137. 


} 


MARKET1NG/PROCUREMENT 


MANAGEMENT 


ADMINISTRATE 

Organization 

Planning 

Scheduling 

Coordination 

Control 

Capability 

Procedures 

TECHNICAL  CAPABILITY 

TECHNICAL  INPUTS  &  OUTPUTS  FROM  ALL 
FUNCTIONAL  ACTIVITIES  (e.g.,  RELIABILITY/ 
MAINTAINABILITY) 


GOVERNMENT  MANAGEMENT  PERSONNEL 


CONTRACT  MANAGEMENT 
MATERIEL  MANAGEMENT 


Figure  21 

Management  Subabilities  ond  Related  Factors  Associated  With 
Marketing/Procurement 
(Sheet  l  of  2) 

141  * 


COMMUNICATION 


SUBABILITIES 


EVALUATE 


GOVERNMENT  STANDARDS,  PROCEDURES  &  FORMATS 
GOVERNMENT  -  CONTRACTOR  COMMUNICATION 


WRITTEN  COMMUNICATIONS 


PRIORITY 

PHASE 

!  2  !  3  |  4 


3  3 


ORAL  COMMUNICATIONS 


4  4 


Figure  22 

Corammicesrion  Subabiiities  Associates!  With 
Markets  ng/Procu  rents  nt 
(Sheet  1  of  1) 

143. 


INDUSTRIAL  RELATIONS 


544 


MANAGEMENT 


t  » 


SU8ABIUT1E$"~| 


PRIORITY 

f  ANALYZE  J 

PHASE 

1 

2 

5 

4 

ADMINISTRATIVE 

Organization 

Control 

Planning 

Coordination 

Capability 

Scheduling 

Procedures 

1 

1 

1 

TRAINING  CAPABILITY 

- 

2 

2 

- 

EVALUATE  ^ 

CONTRACT  REQUIREMENTS 

2 

3 

3 

- 

MANAGEMENT  QUALIFICATIONS 

3 

4 

4 

- 

^  IMPLEMENT^ 

SECURITY  REQUIREMENTS 

4 

5 

5 

i 

1 

Figure  24. 

Management  Subobilittes  and  Re  luted  Factors  Associated  With 
industrial  Relations 
(Sheet  1  of  2} 

146. 


'  *■  s-w#?  WJ  *f 


is 


j  COMMUNICATION 
L-rr . r - - 


SUABILITIES 


! 


EVALUATE 


D 


GOVERNMENT  STANDARDS,  PROCEDURE  &  FORMATS 
STANDARD  OP  SLATING  PROCEDURE 
WRITTEN  COMMUNICATIONS 
ORAL  COMMUNICATIONS 


Figure  25 

Communication  Subabilifies  Associated  With 
Industrial  Relations 
{Sheet  I  of  1) 

148. 


PERSONNEL/HUMAN  FACTORS 


SU^Lm^J 


"priority 

^  ANALYZE  J 

" 

PHASE 

ifitttfW 

1 

2 

3 

4 

TYPE  OF  PERSONNEL  LIST 

- 

- 

1 

* 

PERSONNEL  SELECTION 

» 

2 

- 

NUMBER  OF  PERSONNEL 

3 

TURN-OVER  RATE 

- 

4 

2 

HUMAN  ERROR 

- 

5 

3 

i 

RELATED  FACTORS  | 

ANALYZE  ^ 

PERSONNEL  DEVELOPMENT 

- 

- 

6 

- 

PERSONNEL  ADAPTATION 

- 

- 

7 

4 

EXTENDED  WORK  SCHEDULES 

- 

- 

8 

5 

WORKING  CONDITIONS 

9 

6 

Figure  26 

Personnel  /Human  Factors  Subabilitie.  and  Related  Factors  Assoc  i  <3  red  With 

Industrial  Relations 
(Sheet  1  of  2) 


1 49* 


RELATED  FACTORS 


EVALUATE 


'■J 


CONCEPTS 

TRAINING  EQUIPMENT 
FACILITIES 


IMPLEMENT 


PLANS 

PERSONNEL  IMPROVEMENT  PROGRAM 


FI  go  re  27 

Continued.  (Sheet  2  of  2) 


OPfcRATlONS  ANALYSIS 


153 


v 


Figure  28.  Constituent  Abilities  Relating  to  Operations  Analysis 


SUBABILITIES 


<1 II  B— i  M  MM— 8 


/  -X 

^  OPTIMIZE  J 

pmonm 

Zj 

PHASE  | 

\ 

2 

^3 

4 

ADMINISTRATIVE 

\ 

5 

Organization 

Planning 

Sct.edu  iing 

Procedures 

Coordi  nation 

(ZvA'.UAtZ) 

MANAGEMENT  QUALIFICATIONS 

2 

- 

- 

CONTRACT  MANAGEMENT 

3 

- 

- 

RELATED  FACTORS  | 

ANALYZE 

| 

REPORTS/DATA 

1 

l 

- 

ADMINISTRATIVE  DELAYS 

2 

2 

Figure  29 

Management  Subabiiities  and  dialed  Factors  Associated  With 
Operations  Analysis 
(Sheet  !  of  2) 

155. 


f  -\ 

PRIORITY 

EVALUATE  J 

PHASE 

i 

2 

*  1 
w 

4 

GOVERNMENT  STANDARDS,  PROCEDURES  &  FORMATS 

l 

\ 

- 

*  t 

f  ANALYZE/^ 

V  OPTIMIZE  J 

standard  operating  procedures 

2 

2 

- 

WRITTEN  COMMUNICATIONS 

- 

3 

- 

ORAL  COMMUNICATIONS 

4 

“ 

- 

PROCEDURES 

Overall  Mission 

Operati  rsg 

Maintenance 

Storage 

Test 

Inspection 

Training 

3 

5 

Figure  30 

Communication  Subabilities  Associated  With  Operations  Analysis 
(Sheet  1  of  1) 

157. 


- ■  „  _ _ i 


f  analyzs/'N 

x  OPTIMIZE  j 

PRIORITY  | 

PHASE  | 

v  y 

i 

Z 

3 

4 

MAN/MACHiNE  INTERFACES 

1 

1 

- 

TYPE  OF  PERSONNEL 

Administrative 

Mai  n  tenon  cs 

Operations 

Engineering 

Support 

2 

' 

2 

' 

HUMAN  ERROR 

3 

3 

- 

TURN -OVER  RATE 

4 

4 

|  RELATED  FACTORS  I 

ANALYZE  ^ 

GOVERNMENT/CONTRACTOR  RELATION 

1 

1 

- 

- 

WORK  LOAD 

2 

2 

- 

- 

ISOLATION  FACTOR 

3 

3 

- 

** 

EXTENDED  WORK  SCHEDULES 

4 

4 

Figure  32 

Personnef/Humon  Factors  Subabiiities  end  Related  Factors  Associated  With 

Operations  Analysis 
(Sheet  I  of  I ) 


ROUTINE  MISSION 
Accuracy 
Frequency 
Length 


ALTERNATE  ACTION 
FLEXIBILITY 


Figure  33 

Continued.  (Sheet  2  of  2) 


LOGISTICS 


FACILITIES 
SOURCES  OF  SUPPLY 
SPARES 

TURN-AROUND-TIME 


STORAGE 

HANDLING 


LOGISTICS  DATA 
DELAYS 

Purchasing 

Administrative 

Military 

INVENTORY 


PRIORITY 

PHASE 
1  1  2  3 

1  l 

2  2- 

3  3- 

4  4- 


5  5 

6  6 


1  I 

2  2 


Figure  34 

Logistics  S-  babflities  and  Related  Factors  Associated  With 

Operations  Analysis 
(Sheet  I  of  2) 

162. 


SNGlNEEfUNG 

FUNCTION 


SYSTEMS  ANALYSIS/ 
SYSTEMS  ENGINEERING 


165 


SYSTEMS  ANALYSIS/ 
SYSTEMS 


tgure  35.  ConsKtoent  Abilities  Reloting  to  Systems  Arwiysis/Systems  Engineering 


CONTRACT  REQUIREMENTS 

ADMINISTRATIVE 
Pi  drifting 
Organisation 
Scheduling 
Coordination 
Procedures 


CONTRACT  MANAGEMENT 
CONFIGURATION  MANAGEMENT 


REPORTS/DATA 
ADMINISTRATIVE  DELAYS 


Figure  36 

Management  SobobifiHes  and  Related  Factors  Associated  With 
Systems  Analysis/Systems  Engineering 
(Sheet  1  of  2) 

167. 


TRAPf-OFf  STUDIES 
CORRECTIVE  ACTION 


Figure  36 

Continued,  (Sheet  2  of  2) 
168. 


SU8A8IUTSES 


r  > 

PRIORITY 

^  ANALYZE  ) 

PHASE 

i 

2 

3 

4 

PROCEDURES 

Overall  Mission 

Curating 

Maintenance 

Test 

Training 

1 

I 

? 

r  > 

^  EVALUATE^) 

GOVERNMENT  STANDARDS,  PROCEDURES,  &  FORMATS 

2 

2 

2 

- 

STANDARD  OPERATING  PROCEDURES 

3 

3 

3 

- 

EXTRA-SITE  COMMUNICATIONS 

_ 

4 

4 

- 

INTRA-SITE  COMMUNICATIONS 

_ 

4 

4 

- 

INTER-SITE  COMMUNICATIONS 

4 

4 

- 

OPERATIONS  AND  TECHNICAL  MANUALS 

5 

5 

— 

Figwre  37 

Gofrsmuns  cation  Subobilitias  Associated  With 
Systems  Andysts/Systems  Engineering 
(Sheet  1  of  1 ) 

H9. 


PROGRAM  PLANNING 


SUBABILITIES 


^  DEFINE 

PFHORITY  | 

PHASE  | 

i 

. 

a 

3 

4 

MISSION  S.EMENTS 

! 

t 

i 

- 

TASK  SBCRimONS 

2 

2 

\ 

- 

TIME  PHASING 

3 

3 

2 

- 

MILESTONES 

4 

4 

3 

<•* 

^  ESTABLISH^ 

REQUIREMENTS 

5 

5 

«■ 

GOALS 

6 

6 

- 

- 

CONSTRAINTS 

7 

7 

4 

MB 

TRADE-OFFS 

8 

8 

5 

- 

MANUFACTURING  SUPPORT 

9 

9 

6 

- 

FIELD  SUPPORT 

10 

10 

7 

1 

ANALYZE  ^ 

PLANNING  PROCEDURES 

n 

It 

- 

Figure  38 

Program  Planning  SababJlIHes  anti  Related  Factors  Associated  With 
Systems  And ys t s/Sy stems  Engineering 
(Sheet  1  of  2) 


ASSESSMENT  AND  VERIFICATION 


RELATED  FACTOR 


ANALYZE 


SPECIFICATIONS/STANDARDS 

MATH EMAT !CAl/ST AT  JSTi  CA  L  ANALYSES 

REPQRTS/DATA 


l  i  t 


2  2  j 


-33 


DATA  FEEDBACK 


2  4  4 


Figure  38 

Continued.  (Sheet  2  of  2) 
171. 


5UBASlLffl£5 


i 

£ 

f 


TY?5  Of  PGISONN& 
operations 
Ms  i  it  tenon  cs 
LoglsHss 
Administrative 

NUMBER  OF  FERSONNiu. 

MAN-MACHINE  INTSlfACES 


ACCESSIBILITY 
WORK  SPACE 

ARTIFICIAL  ENV IRONMENT5 


LIGHTING 

NOISE 

HUMAN  BIROR 


PRIORITY  1 

PHASE  ; 

1 

£ 

% 

4 

1 

S 

2 

2 

’ 

3 

3 

** 

4 

an. 

- 

5 

- 

- 

“ 

6 

*•* 

7 

** 

. 

- 

% 

- 

- 

9 

_ 

— 

Figuae  39 

Persewei/Humari  Factors  Subab?  litres  and  Related  Factors  Associated  With 
Systems  Analysis/Systems  Engineering 
(Sheet  1  of  2) 

172. 


SYSTEM  PERFORMANCE 


1 . .  * 


SUBABILITIES 


^  ANALYZE  ^ 

PRIORITY 

PHASE 

I 

2 

3 

4 

INPUTS 

1 

1 

I 

- 

OUTPUTS 

2 

2 

2 

- 

MOOES  OF  OPERATION 

3 

3 

3 

- 

SYSTEM  MODIFICATIONS 

- 

4 

4 

- 

^  EVALUATE^ 

MISSION  GOALS 

4 

5 

5 

- 

MISSION 

5 

6 

6 

Accuracy 

Frequency 

Length 

TOLERANCES 

- 

7 

7 

Mission 

Electrical 

Instrument 

Frequency 

DEGRADATION 

- 

8 

8 

- 

PRIME  POWER 

6 

9 

9 

- 

ELECTROMAGNETIC  INTERFERENCE 

7 

10 

10 

- 

GOVERNMENT  FURNISHED  EQUIPMENT 

8 

11 

11 

- 

Figure  40 

System  Performance  Subabflities  and  Related  Factors  Associated  With 
Systems  Anclysis/Systems  Engineering 
(Sheet  1  of  2) 

1  74. 


SPECIFICATIONS  &  DRAWINGS 

^  DETERMINE^ 

FLEXIBILITY 
ALTERNATE  ACTION 
INFORMATION  SECURITY 


Figure  40 

Continued.  {Sheet  2  of  2) 


COMPATIBILITY 
FACILITIES 
SITE  SELECTION 
INSTALLATION  REQUIREMENTS 


,  PRIORITY 


PHASE 


1 

2 

3 

TT" 

I 

1 

1 

- 

2 

2 

2 

- 

3 

3 

3 

- 

4 

4 

4 

1 

1 

- 

Figure  41 

Support  Subobffitiej  and  Related  Factors  Associated  With 
Systems  Anolysls/Systems  Engineering 
(Sheet  1  of  t) 


-SBfcSQta F* 


3 


TRAINING 


SUBASILITfES 


3 


^WoMMENp) 


SPECIAL  TRAINING  DEVICES 

SPECIALIZED  EQUIPMENT  TRAINING 


EVALUATE  J) 


TRAINING  LEVEL  REQUIREMENTS 


PRIORITY 

PHASE 

! 

Z 

3 

4 

- 

1 

1 

- 

2 

2 

1 

3 

3 

Figure  44 

Training  Subabilities  and  Related  Factors  Associated  With 
Systems  Ana  lysis  /Systems  Engineering 
{Sheet  1  of  1 } 


$ 


? 


*? 

?• 


£ 

f 


i 

! 


i 


r  f 


r, 


y 

I 


-  Ufc&fe.  jasMttMfcct.  •  w<  **■***;.  —*•—•. . 


DESIGN  REVIEW  | 


subabiuties 


^  EVALUATE  ^ 

PRIORITY  1 

PHASE  | 

! 

2 

3 

4 

SYSTEM  CONS IDERAT SONS 

1 

1 

1 

% 

- 

CONCEPTUAL  DESIGN 

2 

- 

m 

- 

ELECTRICAL  DESIGN 

3 

2 

2 

- 

MECHANICAL  DESIGN 

4 

3 

3 

- 

SAFETY  FACTORS 

5 

4 

4 

*• 

COMPATIBILITY 

6 

5 

5 

- 

SUBCONTRACT  ITEMS 

- 

6 

6 

- 

STANDARDIZATION 

- 

7 

7 

•m 

^  DETERMINE^ 

FREQUENCY  OF  REVIEW 

- 

8 

8 

- 

DURATION  OF  REVIEW 

- 

9 

9 

- 

CONSIDER^ 

PACKAGING 

7 

10 

10 

- 

RELIABILITY 

8 

11 

11 

Figure  45 

Design  Review  Subabilities  and  Related  Factors  Associated  With 
Systems  Analysis/Systems  Engineering 
(Sheet  1  of  2) 

180. 


MAINTAINABILITY 


TEST  PROCEDURES 


pm  mm 


PHASE 


12 


\2 


-  1 


SU8ABIUTIS 


SAFETY 


EVALUATE 


HAZARDS 

Mechanical 

EteeMcal 

INHERENT  DANGERS 
PROTECTION  DEVICES 
WARNING  DEVICES 
SPECIAL  ELECTRONIC  DEVICES 


PfUQftlTV 
PHASE 

7TTTT1  4 


2  2- 


-  3  - 


-  4  - 


-  5  - 


RELATED  FACTORS 


CONSIDER 


SAFETY  DEFICIENCIES 


II- 


Figure  46 

Safety  Subcibilities  and  Related  Factors  Associated  With 
Systems  AmsJysfs/Systemi  Engineering 
(Sheet  1  of  T) 


suBAiiinriES 


LOGISTICS 


EVALUATE 


SPARS 

SOURCES  OF  SUPPLY 

FACILITIES 

TRANSPORTATION 

TURN-AROUND  TIME 

HARDWARE 

Standard  Parts 
Packaging 

STORAGE 

HANDLING 


RELATED  FACTORS 


EVALUATE 


INTERCHANGEABILITY 


PRIORITY 

WMMMMJMtlMIM 

PHASE 

I  2  V  j  A 


2  2  - 


3  3 


4  4  - 


5  5- 


6  6 


7  7  - 


Figure  47 

Logistics  Sybobilities  and  Related  Factors  Associated  With 
Systems  Analysis/Systems  Engineering 
(Sheet  1  of  2) 


SF"3' 


Figure 48.  Constituent  Abilities  Reloting  to  Logistics/Support 


■.<s 


COMMUNICATION 


SU6ABILITIB~| 


(  ANALYZE  ^ 

PRIORITY  { 

PHASE  | 

1 

Z 

3 

4 

PROCEDURE 

? 

1 

1 

Overdi  Mission 

Operating 

Stoiags 

Inspection 

f EVALUATE  ^ 

GOVERNMENT  STANDARDS,  PROCEDURES  &  FORMATS 

2 

2 

2 

■t 

STANDARD  OPERATING  PROCEDURES 

3 

3 

3 

- 

GOVERNMENT  -CONTRACT  OR  COMMUNICATION 

4 

4 

4 

m 

WRITTEN  COMMUNICATIONS 

5 

5 

5 

- 

ORAL  COMMUNICATIONS 

6 

6 

6 

- 

OPERATIONS  AND  TECHNICAL  MANUALS 

7 

Figure  49 

Communication  Subobtiities  Associated  With 
Legist?  es/Supporf 
(Sheet  1  of!) 

187. 


SPECIFICATiONS/STANDARDS 

REPORTS/DATA 

DATA  FEEDBACK 


PERSONNEL/HUMAN  FACTORS 


SUBABJUTI^J 


^  analyze  ^ 

PRIORITY 

PHASE 

1 

2 

3 

4 

TYPE  OF  PffiSONNEL 

Logistics 

Support 

Administration 

1 

1 

1 

SKILL  LEVELS 

2 

2 

2 

- 

NUMBER  OF  PERSONNa 

. 

- 

3 

3 

- 

RELATED  FACTORS  | 

^  EVALUATE^ 

WORK  LOAD 

1 

X 

ISOLATION  FACTOR 

- 

2 

2 

- 

JANITORIAL  SKV1CES 

3 

3 

Figure  51 

Pwsonner/HuiYKin  Factors  Subabilities  and  Related  Factors  Associated  With 

Logistics  Support 
(Sheet  1  of  1) 

190. 


SUABILITIES 


SUPPORT 


EVALUATE 


CONTACT  REQUIREMENTS 


PRIORITY 

PHASE 

I  1  2  1  3  I  4 
i  i  S  i 


DETERMINE 


BUILDINGS 


-22 


FACILITIES 


-33 


COMPATIBILITY' 


-44 


RELATED  FACTORS 


IMPLEMENT 


PROGAM  PLAN 


-  -  1 


EVALUATE 


SITE  REAL  ESTATE 


-12 


MAINTENANCE 


Figure  52 

Support  Subabilities  and  Related  Factors  Associated  With 
Logistics/Support 
(Sheet  1  of  1) 


i£gKB8g8fcf  jstv*  ^usisum&sm.'i esasfe^'S^S; 


SUi^SltLITlEsJ 


^  ANALYZE  ^ 

PRIORITY 

PHASE 

I 

2 

3 

a 

CONTRACT  REQUIREMENTS 

I 

t 

I 

- 

TURN-AROUND  TIME 

2 

2 

2 

- 

SOURCES  OF  SUPPLY 

3 

3 

3 

~ 

TRANSPORTATION 

- 

4 

4 

- 

DELIVERY 

- 

- 

5 

-  ' 

SPARES 

- 

5 

6 

- 

^  EVALUATE  ^ 

STANDARD  PARTS 

- 

6 

7 

■ 

HARDWARE  PACKAGING 

- 

7 

8 

B 

HANDLING 

- 

- 

9 

H 

STORAGE 

- 

- 

10 

- 

SUPPLY  OF  DOCUMENTS 

- 

11 

B 

C  determine) 

I 

FREQUENT  DOCUMENT  CHANGES 

1 

Figure  53 

Logistics  SubobilfHe*  and  Related  Factors  Associated  With 
Logistics/Support 
{Sheet  1  of  2) 


LOGISTICS  PROGRAM  PLAN 


LOGISTICS  DATA 

PROCEDURES 

Requisition 

Storage 

PURCHASING  SUPPORT 

DELAYS 

Adninistrative 

Military 

Purchasing 

INVENTORY 

BREAKAGE  IN  TRANSIT 


Figure  53 

Continued.  (Sheet  2  of  2) 


TECHNICAL  INPUT  FOR  PROCEDURES 
Overall  Mission 
Operating 
Maintenance 
Test 

Inspection 

Training 

Storage 


GOVERNMENT  STANDARDS,  PROCEDURE,  4  FORMATS 
STANDARD  OPERATING  PROCEDURES 
.  GOVERNMENT  CONTRACTOR  COMMUNICATION 
WRITTEN  COMMUNICATIONS 
ORAL  COMMUNICATIONS 


Figaro  55 

Communication  Subabilities  Associated  With 
Design  Engineering 
(Sheet  1  of  1) 

196. 


PERS0NNE1/HU  *N  FACTORS 


IP 


SUBABILITIES 


s 

UTILIZE  ) 
_ S 


HUMAN  ENGINEERING  PROGRAM  PLAN 


^  EVALUATE^ 


REQUIREMENTS 

CONSTRAINTS 


INITIATE 


CORRECTIVE  ACTION 


RELATED  FACTORS 


] 


DISCREPANCIES 


Figure  56 

Personnel /Human  Factors  SubaUlsties  and  Related  Factors  Associated  With 
Design  Engineering 
(Sheet  1  of  1} 


MODES  OF  OPERATION 

INPUTS 

OUTPUTS 

TRANSIENTS 

PRIME  POWER 

POWER  SUPPLY 

PRIME  POWER  FLUCTUATION 

ELECTRICAL  INTERFERENCE 

SIGNAL  BANDWIDTH 

SIGNAL  FREQUENCY 

NOISE  FIGURE 

PROPAGATION  CHANGES 


MISSION  GOALS 
HUMAN  ERROR 

Figure  57 

System  Performance  Subabifities  and  Related  Factors  Associated  With 
Design  Engineering 
(Sheet  1  of  4) 

198. 


PRIORITY 

PHASE 

1 

2 

3 

4 

SYSTEM  MODIFICATIONS 

- 

14 

15 

- 

catastrophic  failures 

- 

15 

16 

- 

COMPATIBILITY 

- 

16 

17 

- 

HIGHLY  SPECIALIZED  MISSION 

Accuracy 

Frequency 

Length 

17 

18 

ROUTINE  MISSION 

Accuracy 

Frequency 

Length 

18 

19 

TOLERANCES 

Mission 

Pre-  Launch 

Post-Launch 

Electrical 

Mechanical 

Frequency 

Cooling  System 

Thermal 

19 

20 

RANGE 

- 

20 

21 

- 

WEIGHT 

- 

21 

22 

- 

COST 

- 

22 

_22_ 

_ 

Figure  57 

Continued.  (Sheet  2  of  4} 


1 

2 

3 

4 

RECOVERY  TIME 

23 

24 

- 

DEGRADATION 

** 

24 

25 

- 

SENSITIVITY 

- 

25 

26 

- 

VULNERABILITY 

- 

26 

» 

- 

ELECTRONIC  COUNTER  MEASURE 

- 

27 

28 

- 

KECALISRATiON 

- 

29 

30 

- 

GOVERNMENT  FURNISHED  EQUIPMENT 

m. 

29 

30 

( INITIATE  \ 

IMPLEMENT J 

CORRECTIVE  ACTION 

30 

31 

- 

RELATED  FACTORS  | 

( 

DEVELOP 

TECHNICAL  INPUTS  FOR  PURCHASING 

_ r_ 

uJLm. 

1 

- 

PRIORITY 


PHASE 


Figure  57 

Continued*  (Sheet  3  of  4) 

200. 


SPECIFICATIONS  AND  DRAWINGS 
PRODUCTION 


LOSS  OF  SIGNAL 
REPORTS/DATA 

ALTERNATE  ACTION 

FLEXIBILITY 

COST  INFORMATION 

INFORMATION  SECURITY 


Figure  57 

Continued.  (Sheet  4  of  4) 

201. 


Figure  60 

Maintainability  Subckiiities  and  Refeted  Factors  Associated  With 
Design  Engineering 
(Sheet  1  of  1) 


PRODUCT  ASSURANCE 


J 


SUBA8IUTIE5 


r  .  -\ 

fsRJOHITY  { 

UTILIZE  J 

PHASE  j 

1 

z 

3 

4 

PRODUCT  ASSURANCE  PROGRAM  PUN 

M 

1 

** 

^  EVALUATE^ 

REQUIREMENTS 

- 

2 

CONSTRAINTS 

- 

3 

- 

{ 

S'  \ 

INITIATE  ) 

V - s 

CORRECTIVE  ACTION 

- 

- 

4 

- 

RELATED  FACTORS  | 

{ 

^  \ 

ISOUTE  } 

n _ 

DISCREPANCIES 

- 

1 

- 

Figure  61 

Product  Assuror) ce  Subobilities  and  Related  Factors  Associated  With 
Design  Engineering 
{Sheet  1  of  1 } 


|^UaABIUTtBj 


evaluate"') 

PRIORITY 

PHASE 

i 

2 

3 

4 

DESIGN 

1 

an 

Conceptual 

Electrical 

Mechanical 

SYSTEM  CONSIDERATIONS 

- 

- 

2 

- 

CIRCUIT  CONSIDERATIONS 

- 

3 

- 

COMPONENT  PART  SELECTION 

- 

- 

4 

- 

COMPONENT  PART  APPLICATION 

- 

- 

5 

- 

COMPATIBILITY 

6 

a» 

PACKAGING 

- 

- 

7 

mm 

SAFETY  FACTORS 

- 

8 

- 

RELIABILITY 

- 

9 

- 

MAINTAINABILITY 

- 

~ 

10 

- 

PRODUCIBIUTY 

- 

- 

11 

- 

MATERIALS  AND  PROCESSES 

- 

- 

12 

- 

SUB-CONTRACT  ITEMS 

- 

- 

13 

- 

DESIGN  DISCLOSURE  FORMAT 

- 

_ 

14 

_ 

- 

Figure  62 

Design  Review  SubofctliHes  end  Related  Factors  Associated  With 
Design  Engineering 

(Sheet  1  of  2) 

206. 


CONFIGURAT iON  CONTROL 


STANDARDIZATION 


TEST  PROCEDURES 
ELECTRICAL  INTERFERENCE 


Figure  62 

Cbritinued,  (Sheet  2  of  2) 


SAFETY 


SUEABiLlTieS 


c 


UTILIZE 


priority 

PH  ASF 


f 

2 

2 

SAFETY  B^GiNESUNG  PLAN 

- 

<w 

1 

Q  EVALUATE^) 

REQUIREMENTS 

»» 

— , 

2 

CONSTRAINTS 

- 

- 

3 

( 

^  INITIATE  J 

CORRECTIVE  ACTION 

4 

RELATH)  FACTORS  | 

( 

ISOLATE  ^ 

DISCREPANCIES 

- 

1 

Figure  43 

Safety  Subobilitias  md  Related  Factors  Associated  With 
Design  Ertgfnewring 
{SH»af  1  of  1 ) 

20L. 


^  *■**«■■  -n  -■  f> 


ty/Maintai nobility  Engineering 


COMMUNICATION 


SUBABIUTtES  ~| 


f  EVALUATE  J 

PRIORITY  | 

PHASE  f 

1 

2 

3 

4 

PROCEDURES 

Ovens!  I  Mission 

Test 

Maintenance 

Operating 

Inspection 

Failure  Data  Collection 

1 

1 

1 

GOVERNMENT  STANDARDS,  PROCEDURES,  &  FORMATS 

1 

2 

2 

- 

STANDARD  OPERATING  PROCEDURES 

2 

3 

3 

- 

GOVERNMENT-CONTRACTOR  COMMUNICATION 

- 

4 

4 

WRITTEN  COMMUNICATIONS 

3 

5 

5 

- 

ORAL  COMMUNICATIONS 

4 

6 

6 

Figure  66 

Communi cation  SubebUities  Associated  With 
ReliabUity/Mainfai nobility  Engineeting 
(Sheet!  of!) 


PROGRAM  PLANNING 


1 


SUftABlLTneJl 


f  4K!AIV?C  1 

PRIORITY 

i  AiNAi.  i  | 

PHASE 

1 

2 

3 

4 

MISSION  ELEMENTS 

1 

1 

1 

- 

PLANNING  PROCEDURES 

2 

2 

2 

- 

Q  ESTABLISH^ 

GOALS 

3 

3 

REQUIREMENTS 

4 

4 

- 

- 

CONSTRAINTS 

5 

5 

- 

- 

TRADE-OFFS 

6 

6 

- 

- 

(  DEVELOP  ) 

V _ _ J 

PROGRAM  PLANS 

7 

3 

Trask  Descriptions 

Time  Phasing 

Milestones 

Figure  67 

Program  Planning  Subabilities  and  Related  Factors  Associated  With 
Re  I  i  abi  I  i  ty/Main  tat  nabt  i  i  ty  Engi  rteeri  ng 
(Sheet  I  of  2} 


RELATED  FACTORS 


(  ANALYZE 


) 


SPECIFICATIONS  AND  STANDARDS 

REPORTS/DATA 

DATA  FEEDBACK 


PERFORM^ 


MATHEMAT ICAL/sT  AT  1ST ?CAL  ANALYSIS 


/ 

4 


PPiOWTY 

PHASE 

1 

j4 

3 

4 

\ 

i 

1 

- 

2 

2 

2 

1 

— 

3 

3 

2 

4 

4 

3 

Figure  67 

Continued.  {Sheet  2  of  2) 
214. 


CONTRACT  REQUIREMENTS 

MISSION  GOALS 

MISSION 

Accuracy 

Frequency 

Length 

MODES  OF  OPERATION 

INPUTS 

OUTPUTS 

COMPATIBILITY 

CATASTROPHIC  FAILURES 

DEGRADATION 

TOLERANCE 

Mission 

Electrical 

Mechanical 

Instrument 

Frequency 

Thermal 

ELECTROMAGNETIC  INTERFERENCE 


F  Igure  68 

System  Performance  SubcbiliHes  and  Related  Factors  Associated  With 
Relic bi!i iy/Maintainabi I i ty  Engi neeri ng 
(Sheet  1  of  3) 


Figure  68 

Continued.  (Sheet  3  of  3) 


r 

y 

f: 


RELJASIIUnJ 


S^stUTlB^ 


/  V 

PRIORITY  ! 

l  ANALYZE  J 

PHASE 

WWW— 1 

I 

Z 

% 

4 

REQUIREMENTS 

1 

! 

! 

- 

MODES  OF  OPERATION 

&• 

2 

2 

- 

REDUNDANCY 

3 

3 

3 

- 

DERATING 

- 

- 

4 

- 

TOLERANCES 

mt 

5 

«* 

Electrical 

Mechanical 

Thermo! 

SHOCK 

*■> 

- 

6 

■» 

VIBRATION 

“ 

~ 

7 

- 

ELECTROMAGNETIC  INTERFERENCE 

8 

- 

OlUAT0 

CONSTRAINTS 

4 

4 

9 

- 

CRITICAL  aEMENTS 

10 

Figure  69 

Reliability  Subabilities  end  Related  Factors  Associated  With 
Reiiafeili ty/Maintalnebi! i ty  Engineering 
(Sheet  1  of  4) 

218. 


HARDWARE 

Interfaces 
Standard  Parts 
Printed  Wiring 
Microelectronics 


f  MONITOrA 
EVALUATE  J 

TEST/bEMONSTRAT  ION 
PERFORMANCE 


CORRECTIVE  ACTION 


FAILURE  MODE  AND  EFFECTS 


FIELD  FAILURE  DATA 


RELIABILITY  PREDICTION 


PRIORITY 

PHASE 

! 

2 

3 

4 

INSPECT  ASiLITY 

- 

- 

13 

- 

HANDLING  REQUIREMENTS 

- 

- 

14 

- 

STORAGE  REQUIREMENTS 

- 

12 

15 

- 

CONSTRAINTS 

6 

13 

16 

- 

f  MONITOR  A 

V  EVALUATE  J 

TEST/DEMONSTRATION 

- 

- 

17 

1 

FIELD  PERFORMANCE 

- 

- 

13 

2 

j^ECOMMEND^ 

CORRECTIVE  ACTION 

7 

14 

19 

3 

Figure  70 

Continued.  (Sheet  2  of  4) 
223. 


/develop/  "\ 

V  IMPLEMENT  ) 

PRIORITY 

_ 

PHASE 

! 

£ 

5 

4 

programs 

Moinksmesbility  Program  Plan 

Miainfenance  Data  Feedback  Program 

, 

? 

~ 

^ANALYZE^ 

MAINTENANCE  DATA 

- 

- 

2 

1 

PERFORM  ^ 

MAINTAINABILITY  PREDICTION 

- 

2 

3 

- 

EVALUATE^ 

DOCUMENTATION 

Maintenance  Procedures 

Technical  Manuals 

Routine  Paper  work  Requirements 

- 

3 

4 

- 

DESIGN  CHANGES 

- 

4 

5 

- 

CONTINUOUS  OPERATION  CONSTRAINTS 

- 

5 

6 

- 

TROUBLESHOOTING  TECHNIQUES 

- 

6 

7 

- 

I 

I. 


i 


j 


priority  1 

PHASE  ! 

t 

i 

O 

3 

4 

ADMINISTRATIVE  DELAY  TIME 

7 

8 

2 

SAFETY  HAZARDS 

- 

8 

9 

3 

STANDARDIZATION 

1 

9 

10 

- 

SPARE  PARTS 

- 

10 

It 

- 

TECH'  ,kCtAN  CAPABILITY 

- 

- 

12 

- 

ISOLATE  ^ 

DISCREPANCIES 

r 

K> 

11 

13 

4 

Figure  70 

Continued,  (Sheet  4  of  4) 
225. 


DESIGN  REVIEW 


SYSTEM  CONSIDERATIONS 
CONCEPTUAL  DESIGN 
ELECTRICAL  DBIGN 
MECHANICAL  DESIGN 
CIRCUIT  CONSIDERATION 
COMPONENT  PART  SELECTION 
COMPONENT  PART  APPLICATION 
PACKAGING 
PRODUCIBIUTY 
MATERIALS  AND  PROCESSES 
SUBCONTRACT  ITEMS 
DESIGN  DISCLOSURE  FORMAT 
STANDARDIZATION 


Figure  71 

Design  Review  Suabilities  and  Related  Factors  Associated  With 
Reiicbility/Mcinta  inability  Engineering 
(Sheet  l  of  2) 

226, 


^determine) 


FREQUENCY  OF  REVIEW 
PERSONNEL  PARTICIPATING 
DURATION  OF  REVIEW 


CORRECTIVE  ACTION 


RELATED  FACTORS 


TEST  PROCEDURES 
ELECTRICAL  INTERFACES 


DISCREPANCIES 


j  PRIORITY 

|  PHASE 

i 

2 

3 

4 

- 

12 

14 

- 

- 

13 

15 

- 

U 

16 

15 

i 

17 

- 

1 

1 

- 

2 

2 

- 

•» 

3 

3 

Figure  71 

Continued.  {Sheet  2  of  2} 
227. 


HUMAN  ENGINEERING/ 
SAFETY  ENGINEERING 


WRITTEN  COMMUNICATIONS 


(  ANALYZE 


SPECIFICATIONS  AND  STANDARDS 

REPORTS/DATA 

DATA  FEEDBACK 


MATHEAWICAI^TATISTICAL  ANALYSIS 


Figure  74 

Continued.  (Sheet  2  of  2) 


PERSONNEL/HUMAN  FACTORS 


SUBABIUTIES 


{  ANALYZE 


PmO&iTY 


PHASE 


2  3 


TYPE  OF  PERSONNEL 

Operations 

Maintenance 

1 

1 

SKILL  LEVELS 

- 

2 

2 

~ 

NUMSB?  Of  PERSONNEL 

- 

3 

3 

~ 

MAN  MACHINE  INTBIFACES 

- 

4 

4 

~ 

^  EVALUATE^) 

INHERENT  DANGS? 

- 

4 

4 

- 

HAZARDS 

Mechanical 

Electrical 

- 

5 

5 

HUMAN  ERROR 

- 

- 

6 

- 

LIGHTING 

-  - 

- 

7  i 

- 

! 

NOISE 

- 

- 

i 

8 

~ 

WORK  SPACE 

- 

6 

9 

- 

ACCESSIBILITY 

- 

- 

10 

- 

ARTIFICIAL  ENVIRONMENTS 

! 

1  n 

— o_ 

Figure  75 

Personnel/Human  Factors  Subabilities  and  Related  Factors  Associated  With 
Human  Engineer!  ng/Safety  Engineering 
(Sheet  1  of  2) 

j~  RELATED  FACTORS  J 


EVALUATE^ 

f  PRIORITY 

i  PHASE 

i 

2 

3 

4 

DeViCES 

1 

Warning 

Signalling 

Displays 

Controls 

( IMPLEMENT^ 

V  J 

HUMAN  ENGINEERING  PROGRAM  PLAN 

■» 

2 

*» 

n 

_ 

Figure  75 

Continued.  (Sheet  2  of  2) 
234. 


SUBABIUTIES 


— — 

PRIORITY 

i  evaluate  } 

mmmm 

mmmm 

mmmm 

mmmm 

\  / 

^ _ . _ _ — 

PHASE 

\ 

2 

3 

~ 

CONCEPTUAL  DESIGN 

i 

* 

i 

i 

- 

ELECTRICAL  DESIGN 

- 

2 

- 

MECHANICAL  DESIGN 

- 

- 

3 

- 

SYSTEM  CONSIDERATIONS 

- 

4 

- 

COMPATIBILITY 

- 

- 

5 

- 

PACKAGING 

- 

- 

6 

- 

^recommend) 

CORRECTIVE  ACTION 

- 

- 

7 

- 

RELATED  FACTORS  ] 

( 

r  \ 

^  ISOLATE  J 

DISCREPANCIES 

- 

1 

- 

Figure  76 

Design  Review  Subabilities  and  Related  Factors  Associated  With 
Human  Engineering/Safety  Engineering 
(Sheet  1  of  l) 

235. 


SAFETYJ 


SUBABILITtEs‘~| 


^  ANALYZE  ^ 

PRIORITY 

PHASE 

I 

2 

3 

4 

INHERENT  OANGSS 

- 

I 

t 

- 

HAZARD 

Mechanical 

Electrical 

2 

2 

' 

^  EVALUATE  ^ 

SAFETY  DEVICES  AND  SHIELDS 

- 

- 

3 

- 

WARNING  DEVICES 

- 

4 

m 

^  IMPLEMENT^ 

SAFETY  CONTROL 

- 

3 

- 

ACCIDENT/INCIDENT  REPORTS 

6 

1 

Figure  77 

*  afety  Subobilities  and  Related  Factors  Associated  With 
Human  Engineer! ng/Safety  Engineering 
{Sheet  1  of  2) 

236. 


TBT/CEMCNSTRATiON 


238 


ComHtvent  Abilities  Relating  to  Tes  t/Demonst  rati  on 


COMMUNICATION  | 


subabiutis~~| 


r~  \ 

PRIOFKTY 

(  analyze  } 

PHASE 

i 

t 

'5 

4 

PROCEDURE 

Overall  Mission 

Operating 

Maintenance 

1 

1 

Q  EVALUATE^ 

GOVERNMENT  STANDARDS,  PROCEDURES,  &  FORMATS 

- 

2 

2 

STANDARD  OPERATING  PROCEDURES 

- 

3 

3 

- 

GOVERNMENT  CONTRACTOR  COMMUNICATION 

- 

A 

4 

- 

WRITTEN  COMMUNICATIONS 

a* 

5 

5 

- 

ORAL  COMMUNICATIONS 

- 

6 

6 

Q  PROVIDE  ^ 

INPUT  FOR  TECHNICAL  MANUALS 

7 

Figure  79 

Communication  Subabilities  Associated  With 
Test/Demons  trot?  on 
(Sheet  1  of  1 ) 

240. 


PERSONNEL/HUMAN  FACTORS 


VjjBanmagBBBaBssaaMaBBaaBBgaassBas 


SUBABIUTIES 


‘•'M 


r  ^ 

PRIORITY 

I 

EVALUATE  } 

N  J 

PHASE 

1 

2 

3 

4 

CONTRACT  REQUIREMENTS 

- 

1 

* 

s 

- 

PROGRAM  PLAN  REQUIREMENTS 

** 

2 

2 

- 

^  ESTABLISH  ^ 

SCHEDULES 

- 

3 

3 

- 

RELATED  FACTORS  8 

^  EVALUATE^ 

DESIGN  CHANGES 

I 

Figure  80 

Personnei/Humon  Factors  SubabiMties  and  Related  Factors  Associated  With 

T est /Demons  trot  ion 
(Sheet  1  of  1 ) 


SUBABfUTIS 


hrn  hi— i. ii  ii  >  iwy  „  ii  iMiji 


~ —  ~~ — % 

PRIORITY 

^  ANALYZE  J 

PHASE 

I 

2 

* 

a 

4 

CONTRACT  REQUIREMENTS 

l 

* 

1 

-s 

MISSION  GOALS 

2 

2 

2 

- 

MISSION 

Accuracy 

Frequency 

Length 

3 

3 

3 

HIGHLY  SPECIALIZED  MISSION 

Accuracy 

frequency 

Length 

4 

4 

4 

ROUTINE  MBSiON 

Accuracy 

Frequency 

Length 

5 

5 

s 

TOLERANCES 

Mission 

Electrical 

Mechanical 

Pre-Launch 

Post-Launch 

Instrument 

Frequency 

Coding  System 

Thermo! 

6 

MOOS  OF  OPERATION 

6 

7 

7 

- 

Figure  81 

System  Performance  SubofeSHfies  and  Related  Factors  Associsied  With 
T  est/Demoratroti  on 
(Sheet  1  of  3) 


PRIORITY  | 

PHASE  j 

I 

2 

3 

4 

INPUTS 

- 

8 

8 

*> 

OUTPUTS 

- 

9 

9 

- 

CAPACITY 

- 

10 

10 

- 

VULNERABILITY 

- 

11 

11 

- 

COMPATIBILITY 

- 

12 

12 

- 

ELECTROMAGNETIC  INTERFERENCE 

- 

13 

13 

- 

EVALUATE^) 

SIGNAL 

Bandwidth 

Frequency 

- 

14 

14 

- 

PRIME  POWER  FLUCTUATION 

- 

15 

15 

POWER  SUPPLY 

- 

16 

16 

- 

NOISE  FIGURE 

- 

17 

17 

- 

TRANSIENTS 

- 

18 

18 

- 

ELECTRONIC  COUNTERMEASURES 

" 

19 

19 

** 

Figure  81 

Continued,  (Sheet  2  of  3) 
243. 


RELATED  FACTORS 


^  EVALUATE 


) 


1 


SPECIFICATIONS  AND  DRAWINGS 

REPORTS/DATA 

ALTERNATE  ACTION 


PRIORITY 


PHASE 


1 

z 

3 

- 

1 

1 

- 

2 

2 

3 

3 

Figure  81 

Continued.  (Sheet  3  of  3) 
244. 


CONTRACT  REQUIREMENTS 
PROGRAM  PUN  REQUIREMENTS 


DESIGN  CHANGES 


Figure  82 

Reliability  Su bob iii ties  and  Related  Factors  Associated  With 
Test/Demonstrotion 
(Sheet  1  of  1 ) 


245. 


PRODUCT  ASSURANCE 


SUBABIUTIES 


EVALUATE 


CONTRACT  REQUIREMENTS 
PROGRAM  PLAN  REQUIREMENTS 


ESTABLISH 


SCHEDULE 


RELATED  FACTORS 


EVALUATE 


DESIGN  CHANGES 


PRIORITY 

PHASE 

4 

~  1  |  1  « 
-22- 


-  3  3 


-Ml 


Figure  84 

Product  Assurance  Subabilities  and  Related  Factors  Associated  With 

Test/Demonstrati  on 
(Sheet  1  of  1) 


■iuv'Wnrv' 


Figure  85 

Safely  Suitabilities  and  Related  Factors  Associated  With 
Test/Demoratration 
(Sheet  I  of  1 ) 

248. 


TEST  AND  EVALUATION 


« 


EVALUATE^ 

PRIORITY 

PHASE 

a 

4 

CONTRACT  REQUIREMENTS 

— 

l 

1 

- 

REQUIREMENTS  OF  ALL  PROGRAM  PLANS 

- 

2 

2 

- 

TEST 

Specifications 

Standards 

Procedures 

Configurations 

Sequences 

3 

3 

SIMULTANEOUS  TESTING 

- 

4 

4 

| 

1 

TEST/DEMONSTRATION 

Schedules 

Calibration  Requirements 

5 

5 

- 

DEVELOP  ^ 

TEST  AND  EVALUATION  PROGRAM  PLAN 

6 

6 

Figure  86 

Test-  and  Evaluation  Subabilities  Associated  With 
Test/Demonstrati  on 
(Sheet  1  of  2) 

249. 


PERFORM 


CALIBRATION 

TESTS/DEMONSTRATIONS  (CATEGORIES  I,  It,  III) 
System  Performance 
Rafidbilfty 
Mai  nloi  nobility 
Product  Assurance 
Safety 
Installation 
Human  Engineering 
Storage  and  Handing 
Tactical  Usage  Tests 


DOCUMENT 


RESULTS 


PREPARE 


CATEGORIES  I,  II,  AND  ill  TEST  REPORTS 


PRIORITY 

PHASE 


8  8  - 


Figure  86 

Continued.  (Sheet  2  of  2) 


OPERATIONS  FUNCTION 


k 


gure  87,  Constituent  AbllifJes  Relating  to  Purchasing 


COMMUNICATION 


V 


SUBABIUTIES 


Devaop/'N 

\JMH  fcMENT  j 

PHASE  j 

! 

2 

3 

4 

STANDARD  OPBlATfNG  PROCEDURES 

1 

1 

- 

f  EVALUATE 

V  utilize  J 

GOVERNMENT  STANDARDS*  PROCEDURES,  &  FORMATS 

- 

2 

2 

- 

^  EVALUATE^ 

GOVERNMENT-CONTRACTOR  COMMUNICATION 

- 

3 

3 

- 

WRITTEN  COMMUNICATIONS 

- 

4 

4 

- 

ORAL  COMMUNICATIONS 

■ 

5 

5 

Figure  88 

Communicatiwi  Subcbi lines  Associated  With 
Purchasing 
(Sheet  1  of  l ) 


SOURCES  OF  SUPPLY 
FACfUTfE 

TURN-AROUND  TIME 

DELIVERY 

SPARE 

TRANSPORTATION 

SUPPLY  OF  DOCUMENTS 

HARDWARE 

Standard  Parts 
Packaging 

STORAGE 

HANDLING 

GOVERNMENT  FL..NISHED  EQUIPMENT 


Figure  89 

Logistics  Subabilities  and  Related  Factors  Associated  With 
Purchasing 
(Sheet  1  of  2} 

255. 


-  .-.'jVWir  infTl.  r-'^’V'-'-OrUthr  SOfr. 


IJEWffiWCTOK 


r  .  .  "\ 

PRIORITY 

l  AntALY  L  c  ] 

PHASE 

1 

2 

3 

rr1 

DELAYS 

Purchasing 

Administrotive 

Military 

I 

} 

1 

i 

LOGISTICS  DATA 

- 

2 

2 

2 

PURCHASING  SUPPORT 

2 

3 

3 

3 

PROCEDURES 

Requisition 

Storage 

4 

4 

- 

INVENTORY 

- 

- 

5 

4 

BREAKAGE  IN  TRANSIT 

- 

6 

5 

(  EVALUATE  J 

CONTRACTOR  MAINTENANCE 

3 

5 

7 

6 

CUSTOM  REQUIREMENTS 

- 

6 

8 

SELEaED  SPECIAL  PARTS 

- 

- 

9 

7 

Q  CONSIDER  J 

MAINTENANCE  PHILOSOPHY 

7 

10 

Figure  89 

Continued.  (Sheet  2  of  2) 
256. 


Figure  90.  Constituent  Abilities  Relating  to  Planning 


COMMUNICATION 


SUBABILITIES 


ANALYZE  ^ 

PRIORITY  | 

PHASE 

1 

2 

3 

4 

PROCEDURES 

Overall  Mission 

Operating 

Maintenance 

Test 

Inspection 

Storage 

Training 

1 

1 

EVALUATE  ^ 

GOVERNMENT  STANDARDS,  PROCEDURES,  &  FORMATS 

- 

2 

2 

- 

STANDARD  OPERATING  PROCEDURES 

- 

3 

3 

- 

GOVERNMENT-CONTRACTOR  COMMUNICATION 

- 

4 

4 

- 

WRITTEN  COMMUNICATIONS 

- 

5 

5 

- 

ORAL  COMMUNICATIONS 

- 

6 

6 

- 

OPERATIONS  AND  TECHNICAL  MANUALS 

7 

7 

Figure  91 

Communication  Subabilities  Associated  With 
Planning 
(Sheet  1  of  1 ) 

259. 


PROGRAM  PLANNING  | 


SUBABILITIES  ~| 


{  analyzsA 

V  DEVELOP  J 

PRIORITY 

PHASE 

! 

2 

3 

4 

MISSION 

I 

1 

1 

1 

CONTRACT  REQUIREMENTS 

2 

2 

2 

TASK  DESCRIPTION 

- 

3 

3 

- 

TIME  PHASING 

- 

4 

4 

- 

MILESTONES 

- 

5 

5 

- 

CAPABILITY 

- 

6 

6 

- 

INSTALLATION  REQUIREMENTS 

- 

7 

7 

- 

ESTABLISH^ 

ORGANIZATION 

- 

8 

8 

- 

GOALS 

- 

9 

9 

- 

PROCEDURES 

- 

10 

10 

- 

SCHEDULES 

- 

11 

11 

- 

CONTROLS 

- 

12 

12 

- 

SECURITY  REQUIREMENTS 

- 

13 

13 

- 

Program  Planning 


Figure  92 


Subabilities  and  Related  Factors  Associated  With 
Planning 
(Sheet  I  of  3} 

260. 


priority 

PHASE 

Z 

3 

4 

CONFIGURATION  CONTROL 

■ 

14 

14 

MANUFACTURING  SUPPORT 

8 

15 

15 

- 

^  DETERMINE^ 

DISCREPANCIES 

3 

16 

16 

- 

K 

"-7  1  1  1 

Kl  1  K 

CORRECTIVE  ACTION 

4 

17 

17 

- 

RELATED  FACTORS  | 

( 

ASSIGN  ^ 

RESPONSIBILITY  FOR  TASK  ACCOMPLISHMENT 

1 

i 

1 

- 

Figure  92 

Conti nued.  (Sheet  2  of  3) 
261. 


-=q  'www  .grj  ***•  *"» 


C 

c 


SUBABIUTIES 


EVALUATE 


) 


1 


SAFETY  CONTROLS 

HAZARDS 

Mechanical 

Electrical 

SAFETY  DEVICES  AND  SHI&D5 
WARNING  DEVICB 
SPECIAL  ELECTRONIC  DEVICES 


RELATED  FACTORS  | 


SAFETY  ENGfNEBUNG  PLAN 


PRIORITY 

PHASE 

1 

2 

3 

~ 

l 

1 

- 

2 

2 

- 

3 

~  1 

- 

- 

4 

D 

5 

- 

1 

- 

Figure  94 

Safety  Subabifitiss  and  Related  Factors  Associated  With 
Planning 
(Sheet  I  of  \) 


LOGISTICS 


PITIES 


Q  ANALYZE  ^ 

PRIORITY 

PHASE 

t 

2 

-- 

3 

4 

SOURCES  OF  SUPPLY 

t 

l 

1 

- 

TRANSPORTATION 

vw 

2 

2 

1 

DEUVffiY 

- 

3 

3 

2 

TURN-AROUND  TIME 

- 

4 

4 

3 

FACILITIES 

- 

5 

5 

- 

SPARES 

- 

6 

6 

4 

^  EVALUATE^ 

HARDWARE 

Standard  Parts 

Packaging 

- 

7 

7 

STORAGE 

- 

8 

8 

- 

HANDLING 

— 

9 

9 

- 

SUPPLY  OF  DOCUMENTS 

- 

10 

10 

- 

Figure  95 

Logistics  Subabtlsties  end  Related  Factors  Associated  With 
Planning 
(Sheet  1  of  2) 

265. 


MAINTENANCE  PHILOSOPHY 
INTERCHANGEABILITY 
CUSTOM  REQUIREMENTS 
SELECTED  SPECIAL  PARTS 


PROCEDURES 

Storage 

Requisition 

DELAYS 

Purchasing 

Administrative 

Military 


PURCHASING  SUPPORT 
INVENTORY 
LOGISTICS  DATA 


MANUFACTURING 


Constituent  Abilities  Relating  to  Manufacturing 


COMMUNICATION 


1 

M 


j^SUBABIUTIE^J 


Q  REVIEW 

PRiQRtTY 

PHASE 

1 

2 

3 

4 

PROCEDURE 

Overall  Mission 

Operating 

Maintenance 

Test 

Inspection 

Storage 

Training 

1 

1 

1 

^EVALUATE  ^ 

GOVERNMENT  STANDARDS,  PROCEDURE,  &  FORMATS 

2 

2 

2 

- 

STANDARD  OPERATING  PROCEDURES 

- 

3 

3 

- 

GOVERNMENT-CONTRACT  OR  COMMUNICATION 

3 

4 

4 

- 

WRITTEN  COMMUNICATIONS 

4 

5 

5 

- 

ORAL  COMMUNICATIONS 

5 

6 

6 

Figure  97 

Communication  Suitabilities  Associated  With 
Manufacturing 
(Sheet  1  of  1) 

269. 


SUPPORT 


/ 

f  REVIEW  ^ 

PRIORITY 

( 

PHASE 

l 

2 

3 

A 

BUILDINGS 

- 

I 

1 

- 

FACILITIES 

- 

2 

2 

- 

STORAGE 

- 

3 

3 

- 

COMPATIBILITY 

4 

4 

1 

RELATED  FACTORS  | 

( 

REVIEW 

^  _ J 

MAINTENANCE 

1 

1 

1 

Figure  99 

Support  Subobif ities  end  Related  Factors  associated  With 
Manufocturi  ng 
(Sheet  1  o?l) 

272. 


RELIABILITY 


SUBABILfTIB 


] 


^  MAINTAIN^ 


OBION  INTEGRITY 


^  ISOLATE  ^ 


PROBLEM  AREAS 


^  INITIATE  ^ 


CORRECTIVE  ACTION 


- T  ,  ,  » 


PRIORITY 

PHASE 

! 

2 

3 

4 

- 

1 

- 

- 

2 

- 

3 

Figure  1 00 

Reliability  Subobilities  Assodoted  With 
Manufacturing 

{Sheet  1  of  1) 

273. 


MAINTAINABILITY 


SUBABILITIES 


] 


f  MAINTAIN^ 


DESIGN  INTEGRITY 


ISOLATE  J 


PROBLEM  AREAS 


^  INITIATE  ^ 


CORRECTIVE  ACTION 


I 


PRIORITY  I 


PHASE 


i 

2 

3 

— — t 

4 

1 

2 

3 

«*4 

Figure  101 

Maintainability  Subabiitties  Associated  With 
Manufacturing 
(Sheet!  ofl) 


Figure  102 

Product  Assurance  Subabiiities  end  Related  Factors  Associated  With 

Manufacturing 
(Sheet  I  of  1} 


,  ,  PRODUCT 

COMMUNICATION  ASSURANCE 


VSSKfeGHHtovp  ■ 


communtcahonJ 


SUBABIUTIES 


*msm 


PRIORITY  j 

(  REVIEW  j 

PHASE 

1 

) 

i 

3 

3 

4 

FRCCeDURS 

Overall  Mission 

C^perating 

Maintenance 

Test 

inspection 

Storage 

Training 

1 

1 

1 

1 

^  EVALUATE^ 

GOVERNMENT  STANDARDS,  PROCEDURES,  &  FORMATS 

2 

2 

2 

- 

STANDARD  OPERATING  PROCEDURES 

- 

'u* 

3 

- 

GOVERNMENT-  CONTRACTOR  COMMUNICATION 

3 

4 

4 

- 

WRITTEN  COMMUNICATIONS 

4 

5 

5 

- 

ORAL  COMMUNICATIONS 

C 

6 

6 

- 

FAILURE  DATA  COLLECTION 

7 

7 

2 

Figure  1 05 

Communication  Subabiiities  Associated  With 
Pro-duet  Assurance 
(Sheer  I  of  1 ) 

279, 


i 

Z 

3 

4 

CONTRACT  REQUIREMENTS 

1 

I 

I 

- 

EVALUATE  ^ 

ENGINEERING  DRAWINGS  AND  SPECIFICATIONS 

- 

2 

2 

- 

WORKMANSHIP 

_ 

- 

3 

- 

PROCUREMENT  SPECIFICATIONS 

. 

3 

4 

- 

PURCHASE  ORDERS 

- 

wm 

5 

- 

f  DEVELOP/ 

^  IMPLEMENT J 

TEST  /DEMONSTRATIONS 

- 

■** 

6 

\ 

INSPECTIONS 

- 

u* 

7 

2 

Receiving 

In-Process 

Installation 

Final 

PERIODIC  QUALITY  AUDITS 

- 

- 

8 

- 

VENDOR  SURVEILLANCE 

- 

- 

9 

- 

Figure  106 

Prockict  Assurance  Sufaabi!  Sties  and  Related  Factors  Associated  With 
Product  Assurance 
(Sheet  1  of  3} 

280, 


Figure  106 

Continued.  (Sheet  3  of  3) 
282. 


TECHNICAL  PUBLICATIONS 


284 


COMMUNICATION 


SUBABlLniES 


] 


r  'n 

PRIORITY 

^  ANALYZE  J 

PHASE 

1 

3 

3 

4 

PROCEDURES 

Operating 

Mslnfensnse 

Test 

Ovemll  Mission 

Storage 

Inspection 

Training 

1 

? 

1 

Q  evaluate^) 

GOVERNMENT  STANDARDS,  PROCEDURES,  &  FORMATS 

2 

2 

1 

STANDARD  OPBtATING  PROCEDURES 

3 

3 

- 

WRITTEN  COMMUNICATIONS 

4 

4 

** 

ORAL  COMMUNICATIONS 

- 

5 

5 

- 

GOVBfcNMENT-CONTRACTOR  COMMUNICATION 

2 

* 

6 

2 

OPERATIONS  AND  TECHNICAL  MANUALS 

7 

_ 

7 

3 

Figure  1 08 

CcmmunfcsfJon  Suboblilties  Auadatad  With 
Technical  Pub)  i  oaf  ions 
(Sheet  1  of  1) 


PERSONNEL/HUMAN  FACTORS 


^mmmmmmBmamsesss&sseasss^^ 


PRIORITY  j 

f  ANALYZE/^ 

EVALUATE  J 

PHASE 

1 

2 

3 

4 

CONTRACT  REQUIREMENTS 

1 

l 

1 

- 

SPECIFICATIONS  AND  STANDARDS 

- 

2 

2 

- 

TYPE  OF  PERSONNEL 

Operations 

Maintenance 

Logistics 

Support 

Engineering 

3 

3 

SKILL  LEVELS 

“ 

4 

4 

- 

SOURCES  OF  INFORMATION 

- 

5 

5 

- 

SCHEDULES 

*■ 

4 

6 

CIRCULATION 

- 

7 

7 

- 

ACCURACY 

- 

8 

8 

- 

COMPLETENESS 

- 

9 

9 

- 

CLARITY 

- 

10 

10 

- 

CONCISENESS 

- 

11 

11 

- 

COMPOSITION 

- 

12 

12 

- 

PRINTING 

- 

13 

13 

- 

Figure  109 

Personnel /Human  Factors  Subabifitiss  Associated  With 
Technical  Publications 
{Sheet  1  of  2} 


Figure  109 

Continued.  (Sheet  2  of  2) 


LOGISTICS 


subabiutis 


^EVALUATEy 


i 

2 

3 

SUPPLY  OF  DOCUMENTS 

- 

1 

1 

SOURCES  OF  SUPPLY 

- 

2 

2 

DEUVBY 

- 

3 

3 

TRANSPORTATION 

- 

4 

4 

HANDLING 

- 

5 

5 

STORAGE 

6 

6 

RELATED  FACTORS  I 

C^O 

PROCEDURES 

Storage 

Requisition 

1 

1 

DELAYS 

Administrative 

Purchasing 

Military 

2 

2 

; 

PURCHASING  SUPPORT 

• 

3 

3 

PRIORITY 


PHASE 


figure  110 

Logistics  Subebliitles  and  Related  factors  Associated  Witts 
Technical  Publications 
(Sheet  1  of  1 ) 


ConsHtuent  Abilities  Re! 


fcOMMUNIC^riONj 


1™^ 


PRIORITY 

(  ANALYZE  J 

PHASE 

1 

2 

3 

4 

procedures 

- 

\ 

l 

1 

Overalf  Mission 

Training 

Operating 

Maintenance 

Q  EVALUATE^ 

GOVERNMENT  STANDARDS,  PROCEDURES,  &  FORMATS 

- 

2 

2 

2 

STANDARD  OPERATING  PROCEDURES 

- 

3 

3 

3 

GOVERNMENT-CONTRACTOR  COMMUNICATION 

- 

4 

4 

4 

WRITTEN  COMMUNICATIONS 

- 

5 

5 

- 

ORAL  COMMUNICATIONS 

- 

6 

6 

- 

OPERATIONS  AND  TECHNICAL  MANUALS 

7 

7 

Figure  1 1 2 

Communication  Subabilities  Associated  With 
Technical  Training 
(Sheet  1  of  1 ) 

292. 


SUBABILITIES 


TYPE  OF  PERSONNEL 
Mainhs  nance 
Operation 
Logistics 
Administrative 

SKILL  LEVELS 

NUMBER  OF  PERSONNEL 

HUMAN  ERROR 

TURN-OVER  RATE 

NEW  PERSONNEL 


RELATED  FACTORS 

SneaNnHMWMn 


ANALYZE 
_ 


PERSONNEL 

Development 

Adaptation 


PRIORITY  | 

PHASE 

1 

j 

t  t 

t  » 

2 

1 

s* 

4 

I 

♦  1 

- 

i 

2 

2 

__  | 

- 

3 

3 

- 

- 

4 

4 

- 

i 

5 

5 

- 

- 

6 

6 

- 

V 

- 

1 

1 

1 

1 

j 

_ 1 

Figure  1 13 

Personnef/Human  Factors  Subabilities  and  Related  Factors  Associated  With 

Technical  Training 
(Sheet  1  of  2) 

293. 


TRAINING 


ANALYZE  ^ 

PRIORITY  j 

PHASE  j 

1 

2 

3 

A 

CONTRACT  REQUIREMENTS 

1 

5 

- 

TRAINING  LEVEL 

2 

2 

2 

- 

CURRICULA 

- 

- 

3 

- 

INSTRUCTORS 

- 

- 

4 

- 

MATERIAL 

- 

- 

5 

- 

SPECIH  T RAINING  DEVICES 

- 

6 

- 

SPECIALIZED  EQUIPMENT  TRAINING 

- 

- 

7 

- 

CONTRACTOR  TRAINING 

- 

3 

8 

- 

Q  DETERMINE^) 

NUMBER  OF  TRAINED  PERSONNEL 

- 

4 

9 

- 

Q  DEVELOP^) 

PROCEDURES 

- 

5 

10 

- 

TRAINING  EVALUATION  PERSONNEL  INFORMATION 

— 

6 

_ _ 

11 

~ 

Figure  114 

Training  Subabilities  and  Related  Factors  Associated  With 
Technical  Training 
(Sheet  1  of  2) 

295. 


RELATED  FACTORS 


EVALUATE 


D 


CONCEPTS 

FACILITIES 

TRAINING  EQUIPMENT 


PUNS 


PRIORITY 


PHASE 


1 

2 

3 

a» 

. 

5 

- 

2 

2 

**■ 

•> 

3 

4 

Figure  114 

Continued.  (Sheet  2  of  2) 
296. 


FIELD  ENGINEERING 


297 


COMMUNICATION 


1 


SUBABM.ITIES 


^IMPLEMENT*) 

PRIORITY 

i 

_  ■■  ij 

PHASE 

I 

; 

1 

Z 

3 

A  ! 

PROCEDURES 

_ 

, 

Ovens!  i  Mission 

Operating 

Moi  ntenanee 

Test 

Instclletion 

Inspection 

Storage 

Training 

UTILIZE  ) 

GOVERNMENT  STANDARDS,  PROCEDURES,  &  FORMATS 

2 

STANDARD  OPERATING  PROCEDURES 

- 

- 

3 

- 

OPERATIONS  AND  TECHNICAL  MANUALS 

“ 

4 

- 

GOVERNMENT-CONTRACTOR  COMMUNICATION 

5 

- 

WRITTEN  COMMUNICATIONS 

- 

- 

6 

- 

ORAL  COMMUNICATIONS 

7 

_ 

1 

Figure  116 

Communication  Subdsilities  Associated  Wirh 
Field  Engineering 
{Sheet  1  of  1} 

299. 


SUPPORT 


SUABILITIES 


] 


r 

s 

\ 


At  *LYZE 


EE^J ) 


PRIORITY 


!  f  !  Z  i  3  I  4 


4“ — h 


CONTRACT  REQUIREMENTS 

1 

INSTALLATION  PROCEDURES 

- 

- 

2 

- 

^CONSTRUCT^ 

BUILDINGS 

•• 

3 

- 

FACILITIES 

- 

- 

4 

. 

Q  PERFORM  ^ 

INSTALLATION 

- 

- 

5 

- 

DOCUMENTATION 

- 

6 

- 

(  EVALUATE  } 

^ . J 

INSTALLATION 

- 

- 

7 

- 

INITIATE  ^ 

CORRECTIVE  ACTION 

tm 

8 

M 

Figure  1 1 7 

Support  SubabiJit'es  Associated  With 
Field  Engineering 
{Sheet  1  of  1} 

300. 


STABILITIES 


^IMPLEMENT^ 


TEST  AND  EVALUATION  PROGRAM  PLAN 

f 


PERFORM 


CALIBRATION 

CATEGORIES  II  AND  HI  TESTS 


^DOCUMENT^ 


RESULTS 


PREPARE 


CATEGORIES  II  AND  III  TEST  REPORTS 


PRIORITY 

PHASE 

1 

2 

3 

4 

- 

“ 

1 

2 

3 

4 

5 

- 

Figure  118 

Test  and  Evaluation  SubabiUties  Associated  With 
Field  Engineering 
(Sh©et  1  of  1 ) 

301. 


APPENDIX  IV 

Check  Lists  for  Systems  Effectiveness  Improvement 

4 


MANAGEMENT 


Has  the  administrative  organization  been  organized  to  avoid  a  weak  or  disorganized 
structure? 

Has  administrative  coordination  been  maximized  by  the  establishment  of  program 
goals  and  adequate  communications  throughout  the  system  development  cycle? 

Are  oil  new  and  existing  administrative  procedures  correct,  and  do  they  provide 
an  information  feedback  loop? 

Have  all  administrative  delays  been  identified  and  minimized? 

Have  the  appropriate  administrative  controls  been  implemented  with  caution  so  that 
personnel  motivation  is  not  hampered? 

Have  conditions  that  can  cause  friction  between  the  technicians  and  their  managers 
been  eliminated? 

Has  the  administrative  personnel  capability  been  evaluated  ?n  terms  of  trailing  ond 
experience  for  the  particular  job  functions  under  consideration? 

Have  the  management  personnel  quail fi cations  been  matched  with  the  personnel  re¬ 
quirements  of  the  system? 

Have  weak,  ineffective,  and  poor  materiel  management  been  minimized  by  adequate 
consideration  of  management  personnel  capability  in  relation  to  the  system? 

Has  a  program  been  developed  to  encourage  management  technique  development? 

Is  a  good  cooperative  relationship  between  government  management  personnel  and 
system  contractor  management  personnel  continually  being  maintained? 

Have  the  contract  management  functions  been  integrated  with  the  appropriate  system 
development  phases? 

Are  the  latest  configuration  management  documents  being  used  to  ensure  adequate 
configuration  control  ? 

Have  all  available  reports  and  data  been  reviewed  for  insight  into  improving  the 
management  structure? 

Have  management  procedures  for  the  rapid  initiation  of  corrective  action  been  de¬ 
veloped  and  implemented? 

Have  management  guides  to  trade-off  study  criteria  and  computerized  trade-off 
models  been  developed? 
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MANAGEMENT 


(Con 'id.) 


1 7.  Hove  aft  production  schedules  been  examined  for  potential  bottlenecks  and  have 
these  schedules  been  In-p'srrjenfed? 

18.  Has  a  realistic  end  practical  schedule  been  implemented? 

19.  Have  all  required  budgeting  plans  been  effectively  made? 

20.  Has  a  Value  Engineering  Prc ./am  been  implemented  to  the  fulle*t  extent? 


COMMUNICATION 


* 


1 .  Are  all  storage,  training,  maintenance,  inspection,  operating,  and  overall  mission 
procedures  complete,  correct,  and  unambiguous? 

2.  Are  the  standard  operating  procedures  to  be  used  complete,  correct,  end  unambiguous? 

3.  Hove  oil  proceck; res  been  examined  to  ensure  that  they  are  sufficiently  detailed  to 
handle  spocifi cation  requirements? 

4.  Have  clear  procedures  for  written  communications  been  developed  for  operations, 
maintenance,  and  logistics  personnel? 

5.  Have  oral  communications  procedures  been  developed  where  required? 

6.  Have  trade-off  studies  been  conducted  to  show  the  need  for  written  communication  as 
compared  with  oral  communication  ? 

7.  Have  continuous  communications  between  contractor  and  government  personnel  been 
maintained? 

8.  Have  all  government  standards,  procedures,  and  formats  been  implemented  where  re¬ 
quirements  for  their  use  exist? 

9.  Are  all  technical  and  operational  manuals  up  to  date,  easy  to  read,  accurate,  and 

correct? 

10.  Does  the  failure  reporting  format  contain  all  required  data  elements? 

11 .  Have  comprehensive  instructions  been  provided  far  the  completion  of  all  forms? 
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PROGRAM  PUNNING 


1 .  Has  the  mission  boon  defined? 

2.  Have  all  the  program  goats  and  the  mission  requirements  been  established? 

3.  Have  ail  the  program  constraints  been  identified? 

4.  Have  all  the  program  tasks  been  identified  and  defined? 

5.  Has  enough  time  been  allotted  to  ensure  accurate  time  phasing  for  the  various 
program  tasks  ? 

6.  Have  all  tasks  responsibilities  been  assigned? 

7.  Have  all  schedules  been  realistically  developed  and  coordinated? 

8.  Has  manufacturing  and  field  support  considerations  been  included  in  the  Program 
Plan? 

9.  Does  the  program  include  assessment  and  verification  requirements? 

1 0.  Are  the  procedures  currently  in  use  adequate  for  the  new  program? 

1 ! .  Have  all  existing  reports/data,  specifications,  and  standards  been  analy  rod  for  use 
as  program  inputs  or  requirements? 

12.  Has  a  data  feedback  system  been  established  to  enable  a  mathemati cal/ statist! cal 
analysis  of  the  data  collected? 

13.  Has  cm  integrated  Systems  Effectiveness  Program  Plan  been  developed  and  imple¬ 
mented? 

14.  Are  PERT  techniques  being  used  to  optimize  Proyam  Plans? 
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FERSONNEiyHUMAN  FACTORS 


1 .  Has  the  need  for  future  personnel  replacements  been  considered? 

2.  Has  the  loss  of  knowledgeable  and  well-trained  personnel  through  promotions  and 
turnover  been  anticipated? 

3.  Has  consideration  been  given  to  the  effects  that  new  personnel  wilt  have  on  overall 
system  efficiency? 

4.  Have  personnel  rsciulting  and  screening  procedures  been  established? 

5.  Have  personnel  with  the  specific  experience  ond  training  in  the  various  tasks  and 
job  requirements  been  located? 

6.  Have  personnel  with  good  physical  and  mental  adoptability  been  selected? 

7.  Have  potential  operator,  maintenance,  and  logistics  personnel  error  been  reduced  by 
providing  these  personnel  with  the  proper  training? 

8.  Have  the  required  number  of  operator  and  maintenance  personnel  been  provided  for 
the  system  ? 

9.  Has  the  placing  of  an  individual  in  an  area  completely  foreign  to  his  experience  and 
training  been  avoided? 

10.  Is  there  an  adequate  number  of  personnel  available  to  enable  an  even  distribution  of 
work  load? 

1 1 .  Are  all  work  schedules  planned  according  to  the  mission  requirements? 

12.  Huve  any  incentive  programs  been  established? 

13.  Have  adequate  and  comfortable  housing  been  provided  for  all  personnel? 

14.  Have  adequate  janitorial  services  been  provided? 

15.  Has  a  personnel  rotation  plan  been  estabi  ished  to  reduce  personnel  isolation  time  at 
remote  locations? 

16.  Are  good  government  contractor  relationships  being  maintained  by  good  communication 
and  coordination? 

17.  Have  personnel  been  instructed  to  ovoid  over  confidence  and  laxity  during  routine 
mission  ? 

18.  Have  current  human  engineering  principles  been  employed  in  the  design  of  displays 
and  controls? 
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PERSONNi 


IMAN  FACTORS 


19.  An  the  correct  system  Interfaces  being  employed? 

20.  Are  marginal  interfaces  being  avoided? 

21 .  Hove  the  required  health  standards  been  established  far  the  particular  system? 

22.  Have  a!!  unhealthy  personnel  working  conditions  been  eliminated? 

23.  Has  future  system  expansion,  or  increases  in  equipment  hardware  been  consid¬ 
ered  in  the  design  of  the  air  conditioning  system? 

24.  Has  personnel  heat  fatigue  been  avoided  by  designing  a  reliable  air  conditioning 
system? 

25.  Have  personnel  been  provided  with  adequate  work  space? 

26.  Has  adequate  lighting  been  supplied  to  reduce  or  minimize  eye  strain  and  fatigue? 

27.  Hove  the  high  noise  levels,  particularly  noise  caused  by  generators,  been  reduced 
to  a  comfortable  level  ? 

28.  Has  an  adequate  supply  of  rations,  including  a  reserve  supply  for  emergencies, 
been  provided  for  site  personnel  ? 

29.  Are  the  correct  men— machine  interfaces,  particularly  for  operators  and  maintenance 
personnel,  being  maintained? 

30.  Does  the  design  allow  for  maximum  accessibility  for  maintenance  personnel  ? 

31 .  Have  all  the  necessary  system  signalling  and  warning  devices  been  provided  to  protect 
operating  and  maintenance  personnel? 

32.  Has  systems  design  been  reviewed  to  reduce  unreasonabl  e  mental  and  physical  demands 
on  operating  personnel  ? 

33.  Have  the  Personnel  /Human  Factors  requirements  been  integrated  into  the  Systems  Ef¬ 
fectiveness  Program  Plan. 
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SYSTEM  PERFORMANCE 


1 .  Hove  mission  goals  been  clearly  defined  withooi  ambiguities? 

2.  Does  the  system  have  the  capability  to  function  properly  Sn  a  highly  specialized 
mission  where  certain  unique  functions  must  be  performed? 

3.  Does  the  system  have  adequate  patch  capability  for  the  mission  requirements? 

4 .  Have  system  modifications  and  retrofit  programs  been  avoided  or  minimized? 

5*  Have  all  required  system  modifications  been  implemented  quickly? 

6.  Has  the  system  been  protected  against  natural  and  man-induced  electromagnetic 
interference  ? 

7.  Have  the  effects  of  system  locations  in  relation  to  wave  propagation  been  con¬ 
sidered? 

8.  Are  all  the  system  input  and  output  requirements  adequately  described  and  quanti¬ 
fied? 

9.  Are  all  the  system  outputs  being  observed  to  ensure  that  the  desired  outputs  ore 
being  obtained? 

10.  Have  all  ihe  required  system  modes  of  operation  been  established  and  their  im¬ 
pact  on  systems  performance  analyzed? 

11.  Is  all  the  system  hardware  eon^xitibfs? 

1 2.  Has  system/equipment  weight  been  reduced  whenever  and  wherever  possible? 

13.  Does  the  equipment  meet  the  high  repeatability  requirements  of  the  various  mission 
plans? 

1 4.  Does  the  equipment  have  the  capability  to  operate  continually  if  required  to  do  so 
by  the  mission  plan? 

1 5.  Has  the  equipment  been  designed  with  minimum  checkout  time  requirements? 

16.  Has  the  system  equipment  design  considered  the  problem  of  recalibration  during 
short  recovery  time  between  missions? 

1 7.  Has  the  system/equ ipment  been  designed  with  the  capability  to  meet  all  mission 
goals? 

1 8.  Does  ihe  system  design  maximize  alternate  modes  of  operation  thereby  giving  the 
system  further  flexibility? 
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SYSTEM  PERFORMANCE 


19.  Has  She  system  been  designed  to  maximize  reliability? 

20.  Has  Hits  system  been  designed  to  limit  its  susceptibility  to  propagation  changes? 

21 .  Has  a  design  review  been  conducted  throughout  ail  phases  of  the  design? 

22.  Has  a  system  of  procedures  and  controls  for  specifications  and  drawings  been  im¬ 
plemented  to  ensure  a  smooth  ©aeration  between  the  various  engineering  depart¬ 
ments? 

23.  Do  all  the  available  design  specifications  and  drawings  have  the  latest  issue,  and 
are  they  correct  and  occur  He? 

24.  Does  the  design  include  a  method  of  failure  localization  that  wilt  quickly  and  ef¬ 
fectively  identify  the  failed  components? 

25.  Have  mission  tolerances  been  designed  to  maintain  o  low  false  detection  rate? 

26.  Have  the  ore-launch  requirements  been  examined  for  possible  implementation  of 
broader  tolerances  during  this  phase  of  the  mission? 

27.  Have  oil  the  high  precision  requirements  been  identified  and  satisfied? 

28.  Has  narrow  tolerance  control  during  the  post-launch  phase  of  the  mission  been 
maintained? 

29.  Have  narrow  electrical  tolerances  been  avoided  in  the  non-critiea!  segments  of 
the  system? 

30.  Have  instruments  with  sufficiently  accurate  tolerances  been  employed  to  ensure 
compliance  with  system  tolerances? 

31 .  Are  narrow  frequency  tolerances  being  maintained  for  the  measurement  and  align¬ 
ment  of  system  receivers  and  transmitters  as  well  as  for  mission  accuracy? 

32.  Have  the  cooling  system  tolerances  been  established  to  keep  the  system  temperature 
within  reasonable  limits? 

33.  Has  a  backup  power  source  been  supplied  for  the  main  system  power  source? 

34.  Have  provisions  been  made  to  compensate  for  fluctuations  in  the  prime  power  supply? 

35.  Has  the  criticality  of  the  power  supply  been  minimized  by  ensuring  that  all  specifi¬ 
cation  requirements  have  been  met? 
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SYSTEM  PBfFORMANCE 


36.  Dees  the  efesign  hove  provisions  for  defense  against  electronic  countermeasures ? 

37.  Hove  narrow  signal  bandwidth*  been  maintained  to  eliminate  or  reduce  electronic 

countermeasures  ? 

38.  Hove  provisions  been  made  to  ensure  that  adequate  data  Handling  equipment  are 
available  during  short  data  recovery  time  requirements? 

39.  Has  sufficient  cbta  handling  equipment,  or  cm  interrupt  routine  in  the  data  handl¬ 
ing  program,  been  provided  to  avoid  date  pife-up? 

40.  Do  the  selected  system  components  have  low  degradation  rates? 

41 .  Have  provisions  been  made  to  protect  the  system  hardware  against  contamination 
and  corrosion? 

42.  Have  security  procedures  been  established  to  handle  dll  levels  of  classified  data? 

43.  Have  the  sped  tied  range  requirements  been  properly  identified  and  defined? 

44.  Have  costs  been  reduced  wherever  possible  without  sacrificing  system  performance? 

45.  Have  transients  been  eliminated,  particularly  in  semiconductor  applications? 

46.  Has  sufficient  lead  time  for  purchasing  activities  been  allowed? 

47.  Have  adequate  personnel  training  programs  been  introduced  to  increase  personnel 
knowledge  of  the  system,  and  reduce  human  errors? 

48.  Have  dl  System  Performance  requirements  been  integrated  into  the  Systems  Effect¬ 
iveness  Program  Plan? 


311. 


SUPPORT 


! .  Hava  the  buildings  bean  designed  with  sufficient  room  for  system  ®qxs»!en  os 
weii  as  a«r  e© nd«  stoning  expansion? 

2.  Hat  odeqoote  building  and  facility  mefntgwgice  bear.  provided? 

3.  Hoy®  the  system  designers  ana  the  support  designers  been  given  odequate  opportunities 
for  eemaumctrfion  and  coaminoHon  to  ensure  compatiblt  ity  between  the  system  hard¬ 
ware  and  the  support  hardware? 

4.  Have  adequate  temperature  control*  been  installed  to  avoid  uneven  temperature  dis¬ 
tribution  (i.e,,  hot  spots  and  cold  spots)  throughout  die  facility? 

5.  Hove  potential  problems  such  as  electromagnetic  interference  been  considered? 

6.  Are  the  storage  areas  located  close  to  the  system  site? 

7.  Hove  all  site  surveys  been  completed? 

8.  Have  all  present  and  potential  real  estate  problems  been  identified? 

9.  Have  all  support  requirements  been  integrated  into  the  Systems  Effectiveness  Program 
Man? 
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RELIABILITY 


1  „  rka  the  cparopriota  type  of  reliability  prediction,  relative  t©  fhs  avdlofefe  Inputs 
at  such  stage  af  system  design  ar  development,  been  performed  or  employed? 

2a  Bs«  each  prediction  been  evaluated  and  the  props?  detigrt  cerroctsv®  action  Initi¬ 
ated? 

3.  Has  preference  been  given  to  devices  of  known  reliability  over  unproven  state -of- 
tfearart  devices,  end  devices  with  custom  requirements? 

4.  He®  proper  cons! deration  been  given  to  the  quantification  of  reliability  in  all  plan¬ 
ning  and  procurement  documents? 

5*  Have  electrical  and  mechanical  tolerance  limits  that  are  narrower  than  necessary 
been  avoided? 

6.  Have  extremely  narrow  tolerances  for  antenna  systems  been  avoided? 

7*  Are  the  thermal  tolerances  narrow  enough  to  meet  the  needs  of  the  overall  system? 

8.  Are  di  hardware  interfaces  correct  and  have  cny  interfaces  bean  omitted? 

9*  Have  all  marginal  hardware  interfaces  been  avoided  or  eliminated? 

50,  Can  microelectronic  devices  be  employed Tn  applications  where  high  density  pack- 
aging/high  reliability  devices  have  the  hipest  priority? 

i  1 .  Are  proper  screening  techniques  being  employed  for  microelectronic  devices? 

12*  !s  there  adequate  redundancy  tor  all  anticlpatad  mission  foods  or  conditions? 

13.  Hove  tho  parts  been  sufficiently  derated  to  operate  effectively  under  the  anticipated 
stresses? 

14.  Has  the  impact  of  derated  ports  on  other  parameters  such  as  size  and  weight  been 
considered? 

15.  Have  all  high  electrical  stresses  on  p©v*er  output  devices  been  minimized? 

16.  Have  the  following  been  adequately  core  I  dared? 

a.  High  or  marginal  levels  of  electromagnetic  interference 
(adjacent  and  co-location  interference), 

b.  Enemy  countermeasures  which  may  praduee  electromag¬ 
netic  interference. 
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RELIABILITY 

(Con‘td.) 


17.  Have  all  modes  of  operation  been  sufficiently  identified  and  considered? 

18.  Have  the  shock  and  vibration  levels  encountered  in  waveguide  spoil  actions  been 
analyzed  to  reduce  the  effect  of  these  feeds? 

19.  D©  primed  circuits  hove  adequate  shack  feed  protection? 

20.  Have  vibration  loads,  to  be  experienced  by  the  equipment  during  n-drepcrraflon, 
been  ancslysed  or  considered? 

21 .  Has  an  integrated  Reliability  Program  Man,  that  is  compatible  with  the  system  being 
designed,  been  developed,  implemented,  and  integrated  into  the  Systems  Effective¬ 
ness  Program  Man? 

22.  Has  a  Field  Failure  Feedback  Program  been  developed  and  implemented? 

23.  Has  a  failure  mode  and  failure  effects  analysis  been  conducted  for  the  system  and  its 
prime  and  auxiliary  power  sources? 

24.  Based  on  the  analysis  of  failure  modes  and  effects,  has  the  design  been  modified  to 
eliminate  or  minimize  the  failure  effects? 

25.  Have  all  design  changes  been  evaluated  by  considering  the  appropriate  trade-off 
criteria? 

26.  Have  alf  the  design  changes  been  coordinated  with  the  various  functional  activities 
such  as  publications,  training,  etc.? 

27.  Are  adequate  safety  and  warning  devices  being  provided  to  eliminate  potential  hazards? 

28.  If  equipment  changes  are  necessary*  has  the  appropriate  effort  been  made  to  update  or 
modify  the  air  conditioning  system? 

29.  Does  the  system  provide  for  adequate  ventilation  to  allow  cooling  in  the  event  of  air 
conditioning  failures? 

30.  Have  the  correct  computational  end  basic  data  elements  been  selected? 

31 .  Have  time  delays  in  data  storage  and  retrieval  been  minimized? 

32.  Hove  critical  elements  or  devices  that  have  a  high  failure  rate  or  high  adjustment 
rate  been  avoided  or  eliminated? 

33.  Is  maximum  use  being  made  of  standard  parts  throughout  the  system  design? 

34.  Has  the  use  of  special  devices  been  avoided  or  only  employed  when  absolutely  necessary? 

314. 


MAINTAINABILITY 


1 .  B®  the  maintenance  philosophy  been  established? 

2.  Has  a  Maintainability  Program  Plan  been  developed,  implemented,  end  integrated 
into  the  Systems  Effectiveness  Program  Plan? 

3.  Does  the  design  meet  the  requirements  of  the  Maintainability  Program  Plan  and  the 
mas  nfenar,  ee  ph  i  I  csophy  ? 

4.  Has  o  Field  Failure  Feedback  Program  been  developed  and  implemented? 

5.  Does  the  Program  Han  contain  enough  detail  to  minimize  or  eliminate  administra¬ 
tive  delays? 

6.  H®  a  maintainability  figure-of-merit  been  established? 

7.  Has  proper  consideration  been  given  to  the  quantification  of  maintainability  in  all 
planning  end  procurement  documents? 

8-  Hus  consideration  been  given  to  continuous  service  requirements? 

9.  Has  accessibility  been  optimized? 

10.  Has  adequate  accessibility  been  provided  for  antennas  and  microelectronic  devices? 

1  i .  Are  access  doors  within  easy  reach  of  the  maintenance  personnel? 

12.  Have  sufficient  and  easily  accessible  test  points  been  provided  to  enable  the  optimi¬ 
zation  of  maintenance  tasks? 

13.  Have  the  assemblies  been  standardized  to  ensure  interchangeability? 

14.  Does  the  design  consider  ease  of  replacement,  ease  of  identification,  and  ease  of 
proper  installation? 

15.  Can  hie  hardware  be  easily  removed  and  replaced? 

16.  Do  the  technical  manuals  contain  troubleshooting  techniques  which  have  been  de¬ 
veloped  concurrently  with  the  system  design? 

'  17.  Are  the  maintenance  procedures  and  technical  manuals  clear,  concise,  and  planned 

|  for  delivery  with  the  equipment  ? 

18.  Do  the  maintenance  personnel  have  sufficient  information  to  requisition  replacement 
items? 
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MAJNTAINABIUtY 

(Contd.) 


19.  Hava  all  maintenance  personnel  been  adequately  trained? 

20.  Hava  previsions  been  mode  to  minimise  tum-around-ti me  ? 

2? .  He*  reytlne  paper  work  associated  with,  maintenance  been  kept  at  s  mlfihsiss? 

22.  Have  all  the  anticipated  overhaul  schedules  been  listed? 

23.  Does  the  design  allow  for  ease  of  inspections? 

24.  Has  tire  requirement  for  special  handling  equipment  been  avoided? 

25.  Have  weigh!  and  volume  of  replacement  items  been  kept  within  reasonable  limits? 

26.  Does  the  design  consider  storage  environment,  available  storage  space,  and  ease  of 
storage? 

27.  Have  the  requirements  for  elaborate  or  sophisticated  calibration  equipment  been  elim¬ 
inated  or  reduced? 

28.  Do  the  shop  facilities  have  the  personnel  and  equipment  to  permit  the  performance  of 
the  desired  level  of  maintenance? 

29.  Have  a!!  potential  maintenance  and  equipment  hazards  been  identified  and  eliminated? 
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PRODUCT  ASSURANCE 


1 .  Has  e  receiving  inspection  program  end  procedure  been  developed  for  the  vendors 
use  as  weli  as  for  in-house  use? 

2.  Have  inspection  requirement:  and  standards  been  established  for  pests? 

3.  Has  an  in-process  inspection  program,  with  samp! .procedures  and  inspection 
stations  throughout  the  entire  production  process#  been  developed  and  implemented? 

4.  Have  inspections  for  isolating  faulty  mechanical  or  soldered  connections  been  es¬ 
tablished? 

5.  Hove  items  been  inspected  for  poor  workmanship  throughout  the  entire  manufactur¬ 
ing  process? 

6.  Has  test  equipment  been  inspected  and  tested  to  ensure  good  equipment  quality  and 
calibration? 

7.  Have  items  been  inspected  to  ensure  compliance  with  the  required  drawings  and 
specifications? 

8.  Have  drawings  and  specifications  been  examined  for  the  latest  issue  and  are  they 
accurate  and  correct? 

9.  Does  the  procurement  specification  contain  the  correct  specifications, draw  mgs,  and 
item  requirements  or  standards? 

10.  Have  steps  been  taken  to  ensure  that  all  required  tolerances  and  specifications 
have  been  met? 

11 .  Has  a  Quality  Control  Plan  been  developed  and  implemented? 

12.  Have  all  the  required  drawings  and  specifications  been  included  in  the  plan? 

13.  Has  a  Product  Assurance  Plan  been  developed,  implemented,  and  integrated  into 
the  Systems  Effectiveness  Program  Plan? 

14.  Has  a  Vendor  Surveillance  Plan  been  developed  and  implemented? 

15.  Has  the  system  development  program  been  optimized  to  implement  corrective  action 
quickly? 

16.  Has  a  Configuration  Control  Program  been  developed  and  implemented? 

1 7.  Has  the  use  of  nan-standard  parts  been  avoided? 


317. 


PRODUCT  ASSURANCE 
(Con'td.) 


Wh«n  non-standard  ports  must  be  used  have  provisions  been  made  far  the  generation 
of  non'Ctcmdord  port  approval  requests? 

Hove  periodic  quality  audits  been  performed  far  erauranee  of  product  quality? 

Do  oli  the  purchase  orders  contain  a  detailed  description  of  Items  to  be  purchased 
and  their  quality  requirements? 

Do  test  procedures  Include  the  desired  tolerances,  stress  levels,  and  parameters? 


TRAINING 


1 .  Hw  a  training  program  been  developed  which  will  property  train  personnel  to  op¬ 
erate  md  maintain  specialised  equipment? 

2*  Has  a  Training  Program  Plan  been  developed,  implemented,  and  Integrated  into 
the  Systems  Effectiveness  Program  Plan? 

3*  Does  the  training  program  improve  the  operator  and  maintenance  persoimei  train- 
ing  level? 

4.  Does  the  training  program  ensure  the  proper  orientation  of  personnel  in  the  main¬ 
tenance  and  operations  concepts  of  the  particular  system? 

5.  Has  the  latest  up-to-date  training  material  been  selected  to  ensure  personnel  pro¬ 
ficiency  in  their  assigned  areas? 

d.  What  special  training  devices  ,(i,e.,  equipment  and  visual  aides)  are  needed  to 
ensure  complete  comprehension  by  personnel  being  trained? 

7.  Are  the  instructors  well  versed  in  the  latest  equipment  maintenance  and  operation 
techniques,  and  are  they  qualified  to  teach  at  the  levels  desired? 

8.  Does  the  curricula  adequately  cover  all  training  requirements? 

9.  Are  die  training  procedures  complete,  correct,  and  easy  to  undeisfand? 

10.  Will  the  training  procedures  be  conpleted  early  enough  to  allow  for  an  adequate 
supply  and  for  timely  delivery? 

11.  Are  personnel  being  trained  on  equipment  similar  in  corqplexsty  and  operation  to 
the  equipment  they  will  be  operating  snd  servicing  in  the  field? 

12.  Are  the  training  facilities  adequately  equipped  for  the  number  of  personnel  attend¬ 
ing? 

13.  Will  the  training  program  produce  trained  personnel  at  an  adequate  rate? 


319. 


DESIGN  REVIEW 


1 ,  Dees  fhe  design  meet  the  squired  reliability  and  maintainability  retirements? 

2,  Do  all  steals  have  a  pt even  rdiabif  sty  characteristic,  such  os  a  low  foliar©  rata? 

3,  Can  foe  use  of  non-standard  parts  be  eliminated  of  reduced? 

4,  Have  all  part  smd  component  tolerances  been  determined? 

3.  Hove  the  required  pals  characteristics  been  properly  described  in  the  specifica¬ 
tions? 

6.  Have  the  limits  of  tolerance  bulfd-up  been  identified? 

7.  Have  component  parts  been  selected  that  meet  the  required  operating  and  en¬ 
vironmental  loads? 

8.  Have  the  effects  of  transients  been  determined? 

9.  Have  all  the  weight  limitations  been  established  for  tire  various  designs? 

1 0.  Have  the  effects  of  shock  end  vibration  been  considered? 

1 1 .  Hob  a  manufacturing  process  flow  chart  been  developed? 

1 2.  Does  foe  design  necessitate  re-tooling  of  production  machinery? 

1 3.  Does  the  system  design  contain  provisions  of  a  back-up  power  supply  and  overload 
protection  devices? 

1 4*  Are  preferred  circuits  being  used  wherever  possible? 

1 5.  Have  adequate  safety  devices  been  provided  throughout  the  equipment? 

16.  Is  foe  equipment  properly  protected  m  ensure  that  adjustments  and  maintenance  can 
be  performed  saf ely? 

17.  Have  adequate  cooling  and  ventilating  capability  been  provided? 

1 8.  Have  subcontract  specifications  been  reviewed  to  ensure  subcontract  items  are  not 
over  specified? 

19.  Are  all  equipment  inputs  and  outputs  compatible  with  the  mission  requirements? 

20.  Has  a  procedure  for  rapid  implementation  of  corrective  action  been  developed? 
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DESIGN  REVIEW 
CCon’td.) 


21 «  Hm  tli#  design  been  z&sp&t&i  with  similar  designs,  circuits,  ports,  m  j»sr»psnsnta 
lo  oplimke  the  benefit  of  standardisation  sand  post  experience? 

22*  is  the  use  of  a  design  disclosure  former  feasible  for  the  design  review? 

23^  Ha  the  frgrtjeney  of  the  design  review  been  decided? 

24,  Heye  the  personnel  to  participate  tn  the  design  review  fewest  designated? 

25.  Hove  design  review  requirements  been  Integrated  Into  the  Systems  Sfectiverteis  Pro¬ 
gram  Plan? 


Has  all  the  system  hardware  been  properly  grounded  ? 

Hove  at  I  existing  electrical  and  mechenissi  hazards  been  eliminated? 

Has  the  use  of  special  electronic  devices  which  may  be  harmful  to  the  working 
perecmel  been  avoided? 

Does  cell  the  system  hardware  have  adequate  safety  device*,  safety  shields,  and 
warning  devices? 

Have  safety  controls  been  provided  on  d!  system  hardware? 

Have  personnel  and  equipment  protection  devices  been  employed  cm  at!  system 
designs? 

Has  a  safety  analysis  been  performed  in  conjunction  with  a  hazard  analysis  lo 
point  out  potential  safety  hazards? 

Have  the  results  of  the  safety  and  hazard  analyses  been  incorporated  into  the  de¬ 
sign  review? 

Hove  safety  procedures  been  developed  and  implemented? 

Have  all  design  safety  deficiencies  been  eliminated  or  reduced  to  acceptable  limits? 

Has  a  System  Safety  Engineering  Plan  been  developed,  implemented,  and  integrated 
into  the  Systems  Effectiveness  Program  Plan? 

Dobs  the  system  ond  Its  facilities  contain  adequate  f>ro  fighting  equipment  and  fins 
alarms? 

Do  the  system  facilities  contain  adequate  emergency  exists? 

Hove  emergency  exists  been  properly  marked? 

£km  the  system  contain  adequate  RFI  protection? 


LOGISTIC 


Hove  precautions  bean  taken  to  ensure  that  eH  technical,  mainten¬ 

ance,  support,  end  f ! Sustrated  ports  breakdown  cfoeufwsnfs  ore  ©arrest*  that 
they  ore  supplied  to  the  site  personnel  on  time? 

Has  a  procedure  been  developed  to  provide  training  end  sit®  petscrmdl  with  updot ®d 
copigs  of  operational  deamsanfs? 

Have  good  peskoging  feign  criteria  b©sn  sssgd  throughout  tbs  system  feign? 

Has  adequate  packaging  been  provided  to  enable  fh®  Its®  t®  survive  transport©-' 
tion  shade  foods? 

Has  the  hardware  bean  properly  protected  against  damage  during  troraportatlon? 

Has  excessive  transportation  time  been  redhead  by  avoiding  inadequate  commercial 
transportation^  poor  roads,  and  storage  areas  that  are  too  for  from  transportation? 

Has  the  use  of  non-standard  parts  been  avoided  to  the  greatest  extent  possible? 

3s  there  adequate  storage  facilities  to  handle  system  supplies  and  hwenfosy? 

Will  aii  the  equ ipment  cases  and  packages  be  accurately  and  adequately  marked 
to  allow  the  use  of  proper  materials  handling  equipment? 

Has  system  turn-around -time  been  reduced,  particularly  in  the  area  of  spares? 

is  there  a  sufficient  supply  of  spares  at  the  site? 

Have  severed  sources  of  supply  been  located  to  make  special  items  less  difficult  to 
obtain? 

Have  other  sources  of  supplies  been  located  for  parts  that  or©  no  longer  manufactured 
or  stocked  by  the  usual  supply  source? 

Has  the  number  of  logistics  personnel  required  to  successfully  operate  the  logistic 
phase  of  the  system  been  established? 

Have  requisition  procedures  been  developed  which  will  require  a  minimum  of  change 
during  implementation  ? 

Hove  storage  and  marking  procedures  been  developed  whicn  will  thoroughly  describe 
the  steps  to  be  taken  when  a  ports  color  item  Is  being  stored? 


TEST  AND  EVALUATION 


Have  df  the  test  equipment  and  the  test  requirements  been  established? 

Have  oH  the  cojibroTion  equipment  been  obtained  and  the  calibration  re¬ 
quirements  determined? 


Has  a  test  schedule  beer,  established? 


Have  the  system  hardware  (tens  been  subjected  to  environmental  tests? 

Have  all  storage  and  handling  tests  been  pa-formed? 

Have  all  the  necessary  inspections  been  performed? 

Have  ail  the  test  specifications,  test  standards,  ond  test  procedures  been  re- 
viewed  for  the  purpose  of  Identifying  where  simultaneous  testing  can  b@  ac¬ 
complished? 

Have  requirements  for  automatic  test  equipment  or  a  computer  test  program  been 
considered? 

Has  a  Test  and  Evaluation  Program  Plan  been  developed,  implemented,  and  inte¬ 
grated  into  t(w»  Systems  Effectiveness  Program  Plan? 

Have  the  Categories  f ,  It,  and  HI  test  requirements  been  adequately  defined  and 
implemented? 

Have  off  0ccept3r.cz  test  criteria  been  developed? 

Hove  oil  acceptance  tests  been  performed  on  the  system? 

Have  all  system  rest  and  evaluation  criteria  been  developed? 


ENVIRONMENT 


Has  the  geographical  locations  of  the  system  been  surveyed  In  order  to  become 
familiar  with  Inherent  sit®  location  problems? 

Have  the  effects  of  climatic  variations  on  system  performance  been  considered? 

Has  consideration  baen  given  to  adverse  conditions  of  terrain  that  may  affect 
system  psrfemonee  ? 

Have  the  proper  saregucrda  been  implemented  in  order  to  limit  the  effects  of 
temperature  variations  fhcf  may  Inhibit  system  performance? 

Are  proper  techniques  being  employed  to  safeguard  the  system  against  sand  and 
dust? 

Have  safeguards  been  instituted  to  limit  the  effects  of  excessive  precipitation 
{rain,  snow,  and  ice)  on  antennas,  towers,  and  other  structures? 

Have  proper  methods  and  techniques  been  considered  to  reduce  the  effects  of 
both  natural  and  man  made  Electromagnetic  interference? 

Has  the  effects  of  excessive  winds  on  antennas,  towers,  and  other  tall  structures 
been  considered? 

Have  ail  possible  problems,  with  regard  to  humidity  effects  on  system  performance, 
been  avoided  or  eliminated? 

Are  the  support  facilities  necessary  to  sustain  system  operation  adequate  and  in 
proximity  to  system  locations? 

Are  there  good  roads,  airfields ,  shipping  points,  and  other  adequate  transporta¬ 
tion  Facilities  in  proximity  to  system  locations? 

Has  consideration  been  given  to  ail  aspects  of  transportation  problems,  such  as 
shock,  vibration,  packaging,  temperature  controls,  etc.,  that  may  affect  the 
system  os  it  is  being  transported  to  its  ultimate  location? 

Have  adequate  arfificaf  environmental  controls  such  as  air  conditioning,  heating 
and  ventilating  been  considered  for  all  system  storage/  equipment,  and  personnel 
locations  ? 

Have  all  passible  problems  regarding  the  corrosive  effects  of  dissimilar  metals 
been  avoided  or  eliminated? 


ENVIRONMENT 

'"(Ceivtd^T""”" 


Hes  a  maintenance  philosophy  and  logistic  Program  Plan  bean  developed  that  is 
suitable  to  the  needs  of  the  system  based  on  its  location  and  other  Important  en¬ 
vironmental  aspects'? 

Hove  all  environmental  considerations  end  requirements  been  integrated  into  the 
Systems  Effectiveness  Program  Piers? 


«bwv  fW-'W  ■+»**&* 


romtcm 

The  degree  of  Systems  Effectiveness  achieved  In  the  development 
of  a  military  system  is  dependent  upon  the  management  emphasis 
applied  during  ail  phases  of  system  development.  This  document 
provides  the  criteria  and  guide!  ines  that  should  prove  valuable  in 
developing  systems  effectiveness  programs  that  will  improve  the 
effectiveness  of  systems  end  aid  in  mission  accomplishment. 
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i .  SCOPE 

1.1  Purpose.  The  purpose  of  fhks  document  is  to  estsblfsh  smffei?  criteria  for 

systems  effectiveness  proems  and  to  provide  guidelines  f of  the  preparation  of  a  Systems 
Effectiveness  Program  Wan. 

i  „2  Application.  This  document  and  the  approved  Systems  Effectiveness  Pro¬ 

gram  Hen  will  be  used  as  the  basis  far  the  preparation  of  specifications,  contract  work 
statements,  or  other  contractual  documents  by  the  procuring  activity.  Such  documents 
shall  conform  to  the  retirements  in  this  document  in  paragraph  science,  numbering, 
and  headings.  Where  a  paragraph  is  determined  to  be  not  applicable,  subsequent  sub¬ 
paragraphs  will  also  be  considered  as  not  applicable.  Applicable  paragraphs  will  indi¬ 
cate  arty  specific  deviations  or  supplementary  requirements.  Subparagraphs  may  be  added 
as  required. 


2.  REFERENCED  DOCUMENTS 

2.1  List  of  Referenced  Documents.  The  foifewing  documents  are  applicable  to 

the  development  of  a  Systems  Effectiveness  Program  Plan. 
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SPECIFICATIONS 


MIL-E-41 53 


M1L-T-4807 


MIL-E-4970 


MIL-E-5272 

MIL-E-6051 

MiL-G-9858 


Electronic  Equipment,  Ground,  General  Requirements 

Tests,,  Vibration  and  Shock,  Ground  Electronic  Equipment, 
General  Requirements  for 

(USAP)  Environmental  Testing,  Ground  Support  Equipment 

Environmental  Testing  Aeronautical  and  Associated  Equipment 

Electrical-Electronic  System  Compatibility  end  Interference 
Control  Requirements  for  Aeronautical  Weapons  System 

Qualify  Program  Requirements 


Mil-M-22436 

MiL“T-26673 

MIL-A-26669 

MIL-H-27894 

MIL-S-38130 


Modular  Assemblies,  General  Specification  for 

Test  Program  for  Equipment,  Contractor  Established 

Acoustical  Noise  Tests  Aeronautical  and  Associated  Equipment 

Human  Engineering,  Requirements  for  Aerospace  Systems  and 
Equipment 

Safety  Engineering  of  Systems  and  Associated  Subsystem;,  and 
Equipment,  General  Requirements  for 


Mll-V-38352 


Value  Engineering  Program  Requirements 


I 

I 


MIL-STCMU9 
MSt-STO-I  m 
MIL-STD-210 
M1L-STD-415 

Mil-STD-446 
MiL-STD-454 
Mi  L-ST  D-470 
M1L-STD-47I 
MIL-STD-721 

MJL-STD-756 
MfL-STD-77B 
Mlt-STD-781 
MlL-STD-785 
Mi  L-ST  £>-794 
Mfl“STD-803 

Mll-STD-81 0 
MJl-$TD-82b 


STANDARDS 


Qudity  Assurance  Terns  and  Definitions 

Military  Cwmynicatians  System  Technleef  Standards 

Climatic  Extremes  for  Mflifaty  Equipment 

Test  Paints  and  Test  Facilities  for  Electronic  Systems  and 
Associated  Equipment  Definitions  for  Maintainc&ility  Ertgfoeermg 

Environmental  Requirements  for  Electronic  Component  Parts 

Standard  Genera!  Requirements  for  Electrical  Equipment 

Maintained?!!  ity  Program  Requirements  {for  Systems  end  Equipments) 

Maintainability  Demonstration 

Definitions  of  Effectiveness  Terns  for  Reliability,  Maintainability, 
Human  Factors,  and  Safety 

Reliability  Prediction 

Definitions  for  Maintainability  Engineering 
Reliability  Tests  Exponential  Distribution 

Requirements  for  Re! (ability  Program  (for  Systems  and  Equipments) 

Parts  and  Equipment,  Procedures  for  Packaging  and  Packing  of 

Human  Engineering  Design  Criteria  for  Aerospace  Systems  and 
Equipments,  Port  i  Aerospace  System  Ground  Equipment 

Environmental  Test  Methods  for  Aerospace  and  Ground  Equipment 

cl eef  romegneti c  1  nferferersee  Test  Requirements  ond  Test  Methods 
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HANDBOOKS  AND  MANUALS 


1 


VSitfSSjfr 


AFM  66-1 
AFM  $0-4 
APR  39-3 
AFS  74-6 
Am  80-5 
AFS  701  a 
AFLCM  66-11 
AFSCM  80-3 

AFS  CM  80-5 
AFSCM  80-6 
AFSCM  80-9 
AFSCM  1 71  -3 
AFS  CM/AFLCM  310-1 
AFSCM  375-1 

AFSCM  375-2 

AFSCM  375-3 
AFSCM  375-4 
AFSCM  375-5 
AFSCR  375-6 
AMCP  706-134 

ANA  Bulletin  445 


Maintenance  Management 

Guide  Far  Air  Fare©  Writing 

Psrsonnd  Subsystem  Elements 

Manog ement  of  Quality  and  Sai lability  Assurance 

Reiisbitfty  Pngm  for  S y%tomt  Subsystems  and  i^jipm#rsSs 

Value  Engineering 

Maintenance  Qualify  Control  Program 

Handbook  of  Instruction  for  Aerospace  Personnel  Subsystem 
Designers 

Handbook  of  Instructions  for  Ground  Equipment  Designers 
Handbook  of  instructions  for  Ground  Equipment  Designers 
Handbook  of  Environmental  Engineering 
Quality  Control  Management  Data 

Volumes  t  and  li  Management  of  Contractor  Data  cirvd  Reports 

Configuration  Management  During  Definition  and  Acquisition 
Phases 

Systems  Program  Management  Surveys  (SPMSs)  and  Industrial 
Management  Assistance  Surveys  (IMASs) 

System  Program  Office  Manual 

System  Program  Management  Procedures 

System  Engineering  Management  Procedures 

Management,  Acquisition,  and  Control  of  Technical  Publications 

Engineering  Design  Handbook ,  Maintainability  Guide  For 
Design,  Chapter  10  Environment 

Engineering  Chong®  to  Weapons,  Systems,  Equipment,  and 
Facilities 
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E50P90~t 

OCAS  6cf)ibl»6 2-10 
m-HDSK-217 
MfL-HDEK-472 
NAVSHIFS  94501 
HAWSnm  94324 
ESO-TOR-44-41 6 
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Gaidfencs  sn  Ag^tlessHan  at?  Vdfog  ?r,§! nearing  faindpim  in 
Bestrasfe  Syrfoa® 

Quality  Assurane#  R^jlrsflwiis  for  System  Bfimtimmm 
Reliability  Sira®  and  Fa  slur*  Sots  for  Seefoeftf©  EsfuZpomni 
Msifitcinsbi!  Ity  Presfictlsn 
Reliability  Design  Handbook 

Afainta&nobfUiy  Glterto  Weidfeoek 

Handbook  for  Reliability1  and  MolRtolnofelf i jy  Ma^Han 
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3*  DEFINITIONS 

3.1  Lisi  of  Definitions 

Acffiisition  Phase  —  pen  -  iring  which  detailed  design  and  development 
are  -“.arrisd  out.  Category  Tests  are  corah;  cfo  .  Hardware  in  required  quantities  is  pro¬ 
cured. 

Availability  —  a  measure  of  the  degree  to  which  an  item  is  in  the  operable 
etsd  comm  Iff  a  bis  state  at  the  start  of  the  mission  when  the  mission  is  coiled  for  at  an  un¬ 
known  {mn4m/s}  point  In  Hsis. 

Capability  — ■  a  measure  of  the  ability  of  an  Item  to  achieve  mission  objec¬ 
tives  given  the  conditions  during  the  mission. 

Communication  —  the  discipline  that  provides  control  of  the  interchange 
of  thoughts  through  either  written  or  spoken  messages. 

Conceptual  Photo  — -  period  in  system  development  during  which  a  feasible 
technical  approach  is  developed  for  satisfying  a  given  requirement. 

Constituent  Ability  —  a  discipline  related  to  the  success  of  a  mission. 

Definition  Phase  —  period  during  which  tb©  specific  system  configuration  is 
selected  end  defined,  performance  schedules  ore  established,  and  cost  arvd  schedule  esti¬ 
mates  are  provided.  The  desirability  of  acquiring  the  system  for  use  Is  confirmed. 

Dependability  —  a  measure  of  the  item  operating  condition  at  one  or  more 
points  Airing  the  mission,  Including  tliss  effects  of  Reliability,  Maintainability,  and  Sur¬ 
vivability,  given  the  stem  condition^}  at  the  start  of  the  mission.  It  may  be  stated  as  the 
prftbabSf sty  that  cm  item  wilis  1)  ©nfer  or  occupy  any  one  of  Its  required  operational  modes 
during  a  specified  mission;  ond  2}  perform  the  functions  associated  with  those  operational 


Design  Review-—  the  discipline  that  provides  control  of  the  criticof  ex¬ 
amination  of  all  elements  that  comprise  a  system  with  the  objective  of  isolating  areas 
where  design  improvement  Is  required, 

Environment-—  the  combination  of  both  man-induced  and  nature;! y  coused 
conditions  end  circumstances  under  which  a  system  may  be  operated.. 

Environmental  Factor  —  s  major  condition  or  circumstance  that  exists  at 

a  location,  such  as;  Climate,  Temperature,  Tramportation,  or  Maintenance  PMIesophy. 

Environmental  Subfactor  —  variation  that  exists  In  an  environmental  factor, 
such  as:  Climate.  Subfactors  of  climate  are  Frigid,  Tropic,  and  Temperate. 

Event  —  a  subdbtlify  or  related  factor. 

Human  Factors  —  the  discipline  that  provides  control  of  the  appl Section  of 
scientific  fact®  about  human  characteristics  covering  all  blvmedied  and  psychosocial  con¬ 
siderations,  Includes  such  items  as  human  engineering  and  personnel  selection. 

Item  —  denotes  any  level  of  hardware  assembly,  i.e. ,  system,  segment  of 
a  system,  subsystem,  equipment,  component,  part,  etc. 

Logistics —  the  discipline  that  provides  control  of  effective  and  economical 
supply  to  a  system  at  all  levels  of  maintenance  throughout  a  system's  programmed  fife 
cycle. 

Maintainability  —  the  discipline  that  provides  the  control  necessary  to  en¬ 
sure  that  an  item  will  be  retained  in  ar  restored  to  a  specified  condition  within  a  given 
period  of  time,  when  the  main terxjnco  is  performed  in  accordance  with  prescribed  pro¬ 
cedures  usd  resources. 


m . 


Monogement  —  the  discipline  that  provides  control  over  the  development 
ond  application  of  resources  to  accomplish  predetermined  objectives* 

Mors  Induced  Environment  «-“■  man  made  or  man  caused  conditions  or  chcum— 
stances  such  as  transportation,  storage,  handling. 

Mission  the  objective  or  task,  together  with  the  purpose,  which  clearly 
indicates  the  action  to  be  taken. 

Natural  Environment  —  naturally  caused  conditions  or  circumstances  such 
as,  climate,  temperature,  humidity. 

Operational  Phase  —  period  in  which  the  procured  system  is  employed  in 
an  effective  manner.  (Operational  Phase  overlaps  the  Acquisition  Phase,} 

Personnel  —  the  discipline  that  provides  control  of  human  elements  neces¬ 
sary  in  the  operation,  maintenance  and  support  of  a  system  in  a  specified  environment. 

Product  Assurance  —  the  discipline  that  provides  control  of  materiel  in  order 
to  provEds  adequate  confidence  Shat  materiel  conforms  to  the  composite  of  established  stand¬ 
ards. 

Program  Planning  —  the  discipline  that  provides  control  of  cn  organized  ap¬ 
proach  which  specifies  milestones,  schedules,  goals,  end  the  means  by  which  to  reach  these 
goals. 

Related  Factor —  cn  event  that  must  be  performed  for  the  distinct  purpose 


of  assuring  that  a  certain  goal  be  achieved.  A  related  factor  is  indirectly  related  to  a 
Constituent  Ability, 


jjgjiobHlty  —  the  discipl th«  that  provides  th*  control  necessary  to  ensure 
that  an  Item  will  perform  its  intended  function  for  a  specified  interval  under  stated  con¬ 
ditions. 

Safety the  discipline  that  provides  control  of  the  comervtsti on  of  human 
fife  and  Its  effectiveness,  and  the  prevention  of  damage  to  items,  consistent  with  mission 
requirements. 

Subahflfty  “**  an  ©vent  that  mist  b*  performed  rcr  the  distinct  purpzas  of 
assuring  that  a  certain  goal  be  achieved.  A  subobility  is  directly  related  to  a  constituent 
ability. 

Support—*  the  discipline  that  provides  control  of  the  physical,  on  site  Items 
that  are  required  for  normal  system  operation. 

System  Performance  —  the  discipline  that  provides  control  of  the  execu¬ 
tion  of  required  functions  In  a  system  as  demonstrated  by  major  operational  parameters. 

Systems  Effectiveness  —  a  measure  of  the  degree  to  which  an  Item  can  be 
expected  to  achieve  c  set  of  specific  mission  requirements,  and  which  may  be  expressed 
as  a  function  of  availability,  dependability,  and  capability. 

Test  and  Evaluation  —  the  discipline  that  provides  control  of  critical  ex¬ 
amination  of  items  to  determine  Hie  acceptability  of  Hie  items. 

Training  —  the  discipline  that  provides  control  of  teaching  personnel  new 
information,  techniques,  and  concepts. 

4,  GENERAL  REQUIREMENTS 

4.1  Systems  Effectiveness  Program.  The  Systems  Effectiveness  Program  is  the  re¬ 

sponsibility  of  the  systems  effectiveness  activity  within  an  organization.  The  program  shall 
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be  planned,  Integrated,  end  developed  in  conjunction  with  other  planning  functions.  The 
pogrom  shoil  be  planned  to  meet  systems  effectiveness  objectives  and  minimum  acceptable 
qualitative  and  quantitative  requirements.  These  requirements  ore  as  indicated  in  the  Re¬ 
quest  for  Propose!  end  as  agreed  to  in  RnoS  negotiations.  Quant i rot ive  requirements  shall 
bs  f8xpr£$s«d  m  a  System  Eff eetfveness  Figure  of  Merit  (FOM). 

The  program,  for  d!  project  phases,  shall  provide  for  periodic  refinement  of 
the  systems  effectiveness  FOM.  Progressive  systems  effectiveness  levels,  either  qualitative 
ar  quantitative,  that  can  be  assessed  at  the  scheduled  program  redew  points  shall  be  estab¬ 
lished  for  each  major  phase  of  the  project. 

The  program  shall  be  developed  to  suit  the  type  of  procurement,  and  shall  be 
based  upon  such  factors  as  die  complexity  of  the  design,  th€  quantity  under  procurement, 
and  the  manufacturing  techniques  required.  The  program  shell  ensure  adequate  systems  ef¬ 
fectiveness  consideration  throughout  all  aspects  of  the  conceptual,  definition,  acquisition, 
and  operational  phases  of  system  development. 

4.2  Systems  Effectiveness  Program  Plan.  Systems  Effectiveness  can  be  improved 

through  the  proper  development  and  implementation  of  a  Systems  Effectiveness  Program  Plan, 
Many  events  must  take  place  during  system  development  to  improve  Systems  Effectiveness. 
The  required  events  (subabilities  and  related  factors)  are  identified  and  categorized  under 
fourteen  Constituent  Abilities  or  major  disciplines.  Various  types  of  effort  that  occur  in 
each  event  contribute  to  the  improvement  of  the  associated  Constituent  Ability  and  in  turn 
improve  Systems  Effectiveness.  The  fourteen  Constituent  Abilities  are: 
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Management  Maintainability 

Communication  Product  Assurance 

Planning  Training 

Persormel/Humcm  Factors  Design  Review 

System  Performance  Safety 

Safest  Logistics 

Reliability  Test  and  Evaluation 

In  addition  to  the  fourteen  Constituent  Abilities  presented  above,  environ¬ 
ments  also  impact  significantly  on  effectiveness.  Environments  have  been  categorized  into 
environmental  factors  and  environmental  subfactors . 

The  Systems  Effectiveness  Program  Plan  shall  provide  an  overall  systems  ef¬ 
fectiveness  approach  for  the  activity  responsible  for  integrating  their  respective  disciplines 
and  environmental  considerations. 

The  plan  must  describe  an  integrated  systems  effectiveness  effort  within  the 
total  project  and  shall  provide  specific  information  to  show  how  the  contractor  will  meet 
specified  qualitative  and  quantitative  systems  effectiveness  requirements  during  design, 
development,  and  manufacture,  including  design  concepts  to  be  utilized.  The  methods 
for  predicting  and  demonstrating  systems  effectiveness  shall  be  described.  Coordination 
of  effort  throughout  the  development  aqd  implementation  of  the  plan  must  be  stressed  to 
ensure  an  Integrated  approach  to  systems  effectiveness. 

Meeting  the  requirements  for  an  integrated  Systems  Effectiveness  Program 
Plan,  will  result  in  the  following: 
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Is  A  schedule  of  fcsks  developed  and  oriented  {awards  mars  effective 
management  of  the  development  of  (pound  electronic  systems. 

2.  A  plan  which  aids  in  the  application  of  events,  to  a  specific  depth. 

3.  A  plan  that  ensures  application  of  events  In  specific  functional  ac¬ 
tivities  (e.gt,  Systems  Anaiysh/Systems  Engir.asrir.gf  ta  the  scprcprscts  depth  during 
the  most  appropriate  plicae  of  development  end  in  order  of  importance  according  to  the 
impact  of  these  events  on  Constituent  Abilities. 

4.  A  plan  that  shows  commend ity  of  Const! toent  Abilities  during  the 
development  of  a  ground  electronic  system.  Ai though  a  Constituent  Ability  may  be 
common  to  more  than  one  functional  activity  ,  the  events,  the  order  of  these  events 
arid  the  applicable  phase  of  each  event  may  very  according  to  the  functional  activity 
under  consideration. 

5.  A  plan  that  identifies  significant  environmental  factors  and  sub- 
factors  and  includes  guidelines  which  eliminate  or  tend  to  minimize  the  effects  of  en¬ 
vironments  on  Systems  Effectiveness. 

The  proposed  program  plan,  In  accordance  with  this  document,  shall  be  sub¬ 
mitted  cs  a  separate  entity  within  the  total  ground  electronic  system.  The  Systems  Effect¬ 
iveness  Ran,  os  approved  by  the  procuring  activity  and  incorporated  into  the  contract,  be¬ 
comes  the  bests  for  contractual  compliance. 


5.  DETAILED  REQUIREMENTS 

5.1  Program  Plan  Elements.  The  Systems  Effectiveness  Program  Plan  shaft  contain 

a  description  of  the  following  systems  effectiveness  elements* 


5.1.1  Systems  Effectiveness  Organization.  The  pi  on  shell;  1 )  identify  the  ac¬ 

tivity  within  the  organization  and  the  key  personnel  responsible  for  managing  the  overall 
Systems  Effectiveness  Program;  and  2}  clearly  define  the  responsibilities  and  functions  of 
the  personnel  directly  associated  with  systems  effectiveness  policies  and  implementation. 

It  shall  specify  the  authority  delegated  to  this  activity  to  enforce  Its  policies.  The  relation¬ 
ship*  between  fine,  service,  staff,  and  policy  organizer  ions  shall  be  identified. 
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5.1.2  Determination  of  Relationships  Between  Constituent  Abilities  and  Activities.  The 
fourteen  Constituent  Abilities  listed  in  paragraph  4.2  shall  be  applied  to  the  system  under  de¬ 
velopment.  The  functional  activities  responsible  for  each  ef  the  fourteen  constituent  abilities 
shot!  be  identified.  A  chart,  similar  to  the  one  In  TR-  .  Figure  2  Relationships  of  Con¬ 
stituent  Abilities  to  a  Typical  Functional  Organization  Responsive  For  System  Development, 
pfrsil  ho  prepared  is  present  fhs  nVotfomhlps  of  the  fburteon  Constituent  Abilities  to  the 
specific  functional  activities  that  were  identified  previously.  The  chart  will  result  in  a 
presentation  of  the  commonality  of  certain  Constituent  Abilities. 

5.1 .3  Determination  of  Events  for  Each  Constituent  Ability.  All  events  (subabilities 
and  related  factors)  applicable  to  each  of  the  fourteen  Constituent  Abilities  (raafor  disciplines) 
listed  In  paragraph  4.2  shaif  be  determined.  The  compliment  of  events  will  vary  for  each  type 
of  system,  however,  all  fourteen  disciplines  shall  be  considered  in  oil  system  development  pro¬ 
grams.  Refer  to  TR-  ,  Appendix  111  Relationship  of  Constituent  Abilities  and  Related  Fac¬ 
tors  to  Functioned  Activities,  which  presents  the  events  that  ore  applicable  to  the  disciplines 
shown  in  Figure  2  for  a  typical  organization. 

5.1 .4  Establishment  of  Required  Effort  For  Each  Event.  The  type  of  effort  that  is  re¬ 
quired  to  implement  each  event,  such  as  analysis  or  evaluation,  shall  be  established.  The 
type  of  effort  will  eid  in  delineating  the  specific  responsibilities  that  each  functional  ac¬ 
tivity  bos  with  respect  to  each  event.  Refer  to  TR-  ,  Appendix  HI  Relationship  of  Con¬ 
stituent  Abilities  and  Related  Factors  to  Functional  Activities,  which  presents  events  and  the 
corresponding  type  of  effort  that  is  required  for  each  event  tor  the  typical  organization  shown 
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5.1 ,5  fetobi ishmertt  of  Priority  For  Sadi  Event.  The  importance  of  each  event  in 

relation  to  the  G&ratlfuent  Ability  and  functional  activity  responsible  for  the  event  snoH 
fee  established  in  priority  sequence,  The  effort  for  osdh  event  sboll  b®  Implemented,  -during 
system  development,  according  Is  the  sstciil  ishecl  priority  to  ensure  improvement  in  each  Con¬ 
stituent  Ability  te  which  each  event  ?$  related. 


meat  in  which  each  event  should  be  allied  to  ensure  timely  application  of  the  events  to  a 
system  shall  be  established.  Refer  to  TR-  ,  Appendix  Hi  Relationship  of  Constituent 
Abilities  and  Related  Factors  to  Functional  Activities,  which  presents  events  and  the  phase 
in  which  each  event  should  be  applied  for  the  typical  organization  shown  in  Figure  2. 
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ratification  of  Environments  For 


s.  AH  possible  environ 


merits  In  which  the  system  will  be  required  to  operate  shall  be  identified  in  terms  of  both 
man  induced  and  natural  environmental  sufcf actors .  Refer  to  paragraph  7  in  Tft- 
far  the  approach  to  be  used  in  identifying  environments. 

5.1 ,8  Determination  of  Effects  of  Environmental  Factors  and  Subfactors  on  the  Sy$ 

tem.  The  relationships  of  environmental  factors  and  subfactors  to  environmental  effects 
shall  be  determined.  Refer  to  TR-  ,  Figure  7  Relationships  of  Pertinent  Environmental 
Factors  and  Subfactors  to  Environmental  Effects,  which  presents  the  effect  of  particular  en¬ 
vironmental  factors  and  related  subf actors  on  system.  Table  2  Relationships  of  Pertinent  En¬ 
vironmental  Factors  and  Subfactors  to  Environmental  Effects  to  System  Performance  end  to 
Performance  Characteristics,  presents  the  effect  of  parti  cut  or  environmental  factors  and  ref¬ 
lated  subfactors  on  system  performance  and  system  performance  characteristics. 


—  ,  -  ,  -  **  *s  %■»  i**  tat  sgit- vi-j+y  %n  i  -v^y  t*t  ■were*  w»wwht«hw»i  * 

abilities  and  anvirsnm&rtts  that  have  been  considered  tl^iSeortf  for  « system  shall  be  inte¬ 
grated  with  respect  to  Hme.  Abilities  and  environments  shall  be  considered  on  <3  timely 
basis  to  ensure  improvement  it.  msh  Comtttumi  Ability  which  In  fern,  results  in  cat  improve¬ 
ment  In  Systems  effectiveness. 

5*1  *10  Sysfctf*  BiT&silveHitas  ?w*'.agttmafii  end  Control .  The  Systems  Effectiveness 
Program  Pi  on  shall  includo: 


1 .  Defeated  listings  of  specific  tasks  and  procedures  to  implement  end  cen¬ 
tral  these  tasks. 

2.  A  current  description  of  scch  task  to  be  performed  whether  os  nor  it  is 
already  documented  in  existing  directives. 

3*  Hie  method  of  centra!  to  ensure  execution  of  each  task  as  planned* 

4,  Scheduled  stcat  and  completion  dates  of  each  task. 

5.  Procedures  for  determining  specific  tasks  to  be  performed  as  a  basis  for 
achieving  the  proper  balance  of  effort  and  resources  from  o  systems  effectiveness  standpoint. 

6,  Allocation  of  quantitative  requirements  for  applicable  Constituent  Abil¬ 
ities. 

7.  identification  of  known  technical  problems  to  be  solved. 

8*  An  assessment  of  the  Impact  of  technical  problems  on  specified  program 

requirements. 

9.  Detailed  proposed  solutions  to  technical  problems  and  a  program  to  solve 

the  problems* 

10.  Procedures  for  recoding  status  of  actions  to  resolve  technical  problems. 

11 .  Method  of  dissemination  of  the  systems  effectiveness  requirements  to  de¬ 
signers  and  associated  personnel  to  expedite  correction  of  known  deficiencies* 

12.  Designation  of  milestones,  definition  of  inter-relationships,  and  esti¬ 
mation  of  times  required  for  systems  effectiveness  program  activities  and  tasks  {where  PERT 
is  used  In  the  total  program,  appropriate  system  effectiveness  miles  tones  shall  be  Included 
In  the  overall  network). 

13.  Periodic  status  recarding  of  predicted  end  achieved  systems  effectiveness 
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5,1.1?  Systems  Effpctlvervess  Program  Review,  The  systems  effectiveness  program 

shdi  be  planned  and  scheduled  to  permit  the  contractor  end  the  procuring  activity  to  r®~ 
visw  its  status,  including  results  achieved,  at  pre~pic»>ned  steps  or  check  points.  This 
feosd  review  and  amassment  of  Systems  Effectiveness  shall  be  conducted  at  major  program 
points  Including  P0R*sf  CD®*s,  and  FAC!,  and  such  other  points  ess  established  by  the  pro¬ 
curing  activity  during  nsgartaHorss.  System?  effectiveness  progress  shall  bo  assessed  by  the 
ass  at  syiTams  srfectivsnos  reviews  is  the  proj act  develops.  The  systems  effsc Hyenas*  re*1 
views  shall  be  conducted  in  conjunction  with  the  planned  system  project  reviews  to  ensure 
an  integrated  approach  to  Systems  Effectiveness. 


5.1 .11 .1  Notification  of  Program  Review.  The  procuring  activity  shall  be  notified 
at  least  SO  days  prior  to  each  contractual iy  scheduled  Forma!  systems  effectiveness  program 
review  to  permit  possible  participation  fey  the  procuring  activity.  The  minute  of  these 
formal  systems  effectiveness  program  reviews  shall  be  made  available  to  the  procuring  act¬ 
ivity  upon  request. 


5.2  integrating  Systems,,  Subsystems  and  Equipment  Hardware.  Where  otter  hard¬ 

ware,  such  as  government-form  shed  equipment,  are  to  be  integrated  with  the  system  under 
development,  potential  systems  effectiveness  problems  caused  by  newly  introduced  govern¬ 
ment-furnished  hardware  shall  be  ident  ified.  System  changes  necessary  to  accommodate  their 
use  or  the  improvement  necessary  to  moke  this  hardware  compatible  with  the  requirements  of 
the  system  under  development  shall  be  justified, 

6.  NOTES 

6.1  Intended  Use.  In  the  use  of  this  document  each  of  its  ponographs  shall  be 

considered  by  the  procuring  activity  for  applicability  of,  deviations  to,  or  supplementary 
requirements  for  each  paragraph  (see  paragraph  1.2).  Attention  is  directed  to  the  followings 
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ige*  rstr  \sssa  patsgrisjsh  4*2). 

e.  Milestones  et  wfsc?i  eostroef1  sensei  iemsa  is  to  fe*  i§mtiamk«&$d  md 
•sS  whlii^s  syst&ns  <Mvim  dMwnbtiion  plan  h  to  ba  ayftd  $ee  paragraph  5,1 ,10), 

d«  fW"g*hsr?ned  pragiwsts  review  chmk  mink.  If  <*?*  f$«e  prssgreets  5.1 ,11). 

e.  ftemizaHen  of  gsvwtSMflf^ffi^bc!  hardware  which  k  te  lb®  integrated 
fo  provide  a  cerepfet©  operational  astern  fern  paragraph  5.2). 


6*2  Oofo  Begolrameiite.  The  selected  data  rsKfilremiiifs  In  soppotf  of  Shis 

s&dfi  bo  repeated  "n  e  con  tractor  proposed  Date  Sesjyiiwsmfe  List  attached  §©  the  revest  far 
|wop«Ml(  Invitation  fcr  bid#  esr  the  contract  m  appropriate.  (Staler  to  ABDV’AHjCM  31  CM} 


Copies  of  specifications,  standards,  drawings,  emd  pobllesHens  requited  by  sup- 
pilar*  in  caroeerton  with  specific  pnoeyresnerit  fwncH&w  should  be  obtained  fem  the  prosy  r*5 
»ng  activity  or  as  directed  by  the  contracting  officer. 
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environsient  is  dependent  on  the  proper  consideration  and  implementation  c.  a  mwbor  ot 
events,  starting  From  the  very  conception  of  the  system  and  th®  proceeding  through  the 
acceptance  of  the  system  in  the  field,  A  need  existed  for  the  development  of  an 
organized  approach  which  could  be  used  as  the  basis  for  ensuring  that  these  events  arc 
adequately  considered  and  performed  on  a  tinely  basis. 

The  study  described  herein  was  undertaken  for  the  purpose  of  identifying  those 
events  which  influence  Systems  Effectiveness  and  the  determination  of  the  relationships 
of  these  events.  This  information  was  organized  in  s  manner  which  provides  cognisant 
personnel  with  the  criteria  necessary  for  achieving  optimum  Systems  Effectiveness, 

Major  emphasis  was  placed  on  criteria  relating  to  the  design  of  systems  since  this  is 
the  area  in  which  the  majority  of  events  influencing  Systems  Effectiveness  must  be 
implemented.  However,  events  associated  with  system  development,  production  and 
acceptance  were  also  considered  since  they  have  a  direct  impact  on  operational 
effectiveness. 

An  integral  part  of  this  report  is  the  Requirements  for  a  Systems  E.focuvencss 
Program.  These  rsquirements ,  based  on  the  entire  Systems  Effectiveness  study,  provide 
|  uniform  criteria  for  the  development  of  Systems  Effectiveness  Programs  and  provide  a 
node!  for  the  preparation  of  Systems  Effectiveness  Program  Plans, 
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